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Objective:   The objective of the present study objective was to describe adjacent segment disease (ASD) from a chiropractic management prospective and subsequently to stimulate further research into the chiropractic therapeutic effects on such cases and to contribute to chiropractic literature.

Clinical features:   A 44–year-old woman had a history of lumbar stabilization revision operation by pedicle screw fixation for spondylolisthesis. Her intractable back pain episodes, which were diagnosed as ASD, began shortly after this surgery. At presentation, she was taking pregabalin 75 mg 2 times a day for postoperative neuropathic pain without any pain relief. Clinical testing revealed myofascial tender points reproducing the pain.

Intervention and outcome:   After taking the case history and performing a physical examination, the patient was managed with chiropractic Nimmo receptor-tonus technique in combination with McKenzie exercises. Nimmo was applied by manually pressing on clinically relevant points for 5 to 15 seconds in 11 visits over 3 weeks. The patient by herself did McKenzie exercises 5 to 10 times a day for 10 to 12 repetitions over 2 months. After 3 weeks of therapy, visual analog scale and Oswestry Disability Index scores were improved. Furthermore, because of the amelioration of the patient's symptoms, her neurosurgeon successfully discontinued pregabalin 75 mg 2 times a day without negative consequences to care.
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Conclusion:   As far as the authors are aware, there is currently no published case of ASD care in chiropractic literature. Our rehabilitative management received a favorable response. It can be hypothesized that it offers a perspective that informs improved patient care.
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Introduction

As stated in the Handbook of Pain Management Book by Melzack and Wall, [1] surgical incision is often complicated by the division of small peripheral nerves and sometimes larger nerves, in addition to a variable amount of tissue trauma, retraction, and compression of tissues, as well as other factors.

Adjacent segment disease (ASD) is considered to be a potential complication of spinal fusion surgery. ASD is defined as a clinical phenomenon characterized by the presence of new radiculopathy or myelopathy referable to an adjacent motion segment. [2–5] The prevalence of ASD after lumbar fusion ranges from 8% to 30.3%. [6–8] Symptomatic ASD remains a significant cause of postoperative morbidity and reoperation after lumbar fusion. Patients who experience symptomatic ASD report intractable back pain with a significantly decreased quality of life. Patient age, degree of debilitation, and chronic comorbidities are just a few of the various risk factors that can influence the rate of degeneration at the adjacent level, where most surgical fusions occur (L3–S1). [9] The challenge is to aid acute rehabilitation to the benefit of the patient. [1] Data suggest that chronic back pain after spinal surgery, including pain related to ASD, should be treated nonoperatively unless progressive neurologic deficits exist. [10, 11]

It is the ultimate goal of chiropractic care to treat dysfunction of the neuromusculoskeletal system. An initial course of chiropractic care typically includes 1 or more manual therapeutic procedures and exercise for pain reduction, in addition to patient education designed to reassure and instill optimal strategies for independent management. [12] Chiropractic Nimmo receptor-tonus technique, which was developed by Raymond L. Nimmo, is a soft tissue manual therapy and can be considered for pain management in ASD patients. [13–19] This approach, also known as ischemic compression or trigger point therapy, has been used by chiropractors and other manual therapists for at least 90 years. [18] Home-based exercise rehabilitation, including a McKenzie self-therapy program, [20–36] is generally recommended by health care professionals to nourish the tissues and to speed recovery from pain because adequate mobility is a key component of functional recovery. [20, 21] The present study aimed to define the efficacy of chiropractic Nimmo receptor-tonus technique and the McKenzie self-therapy program to manage chronic radiating pain in a patient with ASD after lumbar stabilization revision operation by pedicle screw fixation.

Case Report

On January 11, 2018, a 44–year-old female customer representative presented for chiropractic rehabilitative care with intractable back pain extending from the lower back to her right buttock and then to behind the right thigh as far as her right knee. She described the pain as stabbing, annoying, sharp, and radiating. She rated it an 8 or 9 on a 10–point visual analog scale (VAS), where 0 is no pain and 10 is irresistible pain. No associated paresthesia, weakness, or numbness was reported. The pain was aggravated when the patient sat or stood for more than an hour and was relieved when the patient rested or lay down. She was observed to be walking very cautiously with a cane to avoid pain.

The patient reported that she first experienced the radiating pain after the lumbar stabilization revision operation approximately 3 months ago. On September 13, 2017, she had this operation, and the spinal surgery was performed from the posterior approach; however, 2 days later she experienced an episode of severe back pain on the right side, and she was immediately taken back to second surgery. After second operation, the pain continued. She received 5, 1–mg doses of corticosteroid over 3 weeks, but unfortunately she did not have any benefit. On October 16, 2017, she had a third surgery and then was discharged from the hospital, with the hospital discharge report stating the diagnosis of ASD. Her neurosurgeon prescribed 75 mg of pregabalin 2 times a day. Subsequently she rested at home in bed most of the time because of her pain. She also tried transcutaneous electrical nerve stimulation, which provided some pain relief if not complete relief from symptoms. She continued her current medication of 75 mg of pregabalin 2 times a day for 3 months, which gave her no relief. The pain prevented her from driving, sitting at work, and performing her job. She was very frustrated because of not being able to recover and work without pain, and these symptoms concerned her regarding her future, which she felt very uncertain about, particularly in terms of her inability to have a normal life like before.
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A detailed medical history of her current situation revealed that at age 25 (20 years ago) she was operated on by a neurosurgeon to treat what was diagnosed as advanced stage spondylolisthesis (Meyerding III); thereafter she was followed up by the same neurosurgeon every year. In the 2015, she had a low back pain. At age 43 (in 2017), she had complaints of radiculopathy and pain. Her neurosurgeon suggested revision operation including an upper vertebra because of degenerative changes in the upper region, and the patient accepted. On September 13, 2017, she had the operation and complications occurred as mentioned earlier.

The patient's fitness history data indicated that she did not like physical activity, and the only physical activity she performed for a long time was 6 months of Pilates in 2013. Sleep ergonomics indicated that because of pain the patient's sleeping position changed after the operation. She pointed out that she was a right-side sleeper before the operation, but now she is a left-side sleeper. She also mentioned that she follows a healthy and balanced diet, the Mediterranean diet, by eating primarily plant-based foods, such as fruits and vegetables; whole grains; legumes; and nuts.

Regarding her medical history, the patient stated that she did not have any chronic illness, such as diabetes and hypertension, but she had migraine and vertigo attacks 2 or 3 times a year. She explained that physical exertion, weather changes, and sleep deprivation induce her attacks, and she uses sumatriptan symptomatically early during an attack.

Chiropractic examination revealed a reduction in lumbar spine range of motion without motor-sensory deficits and myofascial tender points throughout the lumbar, pelvic, femoral, and gluteal areas on the right. A summary of the baseline chiropractic medical history and physical findings of the case are shown in Figure 1. Baseline magnetic resonance imaging and computed tomography images of lumbosacral region after spinal operation are shown in Figure 2A and 2B, respectively. A chronological timeline of the patient's operations, management, and chiropractic plan of care are seen in Figure 3.

Interventions

As stated in Clinical Practice Guideline: Chiropractic Care for Low Back Pain, [12] chiropractic-directed care includes manual treatment, self-exercise, and patient education to achieve maximum therapeutic benefit.

      Manual Treatment: Nimmo Receptor-Tonus Technique

Chiropractic Nimmo receptor-tonus treatment was applied as described by Hains. [18] In general, thumb pressure was used for the identification, localization, and treatment of trigger points and tender spots within the muscles, tendons, and ligaments of the lumbar, pelvic, femoral, and gluteal areas. Because various muscles overlap, the author relied on specific skeletal reference points that are well known and easily located, namely the paraspinal muscles of the lumbar region, iliolumbar ligament, posterior superior iliac spine (PSIS), iliac crest, posterior sacroiliac line, gluteus minimus muscle, piriformis area, tensor fascia lata, iliotibial band, and tibialis anterior and soleus muscles on the right leg as explained in detail by Hains. [18] It was the authors’ clinical experience that only the symptomatic side should be treated.

On each treatment session, while the patient was lying in a prone position on the chiropractic table, the author examined the entire symptomatic region of the patient's low back and leg. Approximately 4 kg of pressure was applied with thumb, fingers, knuckle, or elbow depending on the size, depth, and thickness of the myofascial trigger points. The pressure was maintained for 5 to 15 seconds until the pain subsided. It was noteworthy that the pressure was sustained for more than 5 seconds on ligaments and tendons compared with muscle areas because a “melting” away of the trigger points needed much more time on these anatomic sites. Chiropractic Nimmo receptor-tonus treatment continued once every 2 days in 11 visits for 3 weeks.

      Self-Exercise: McKenzie Program


Figure 4

Because the patient did not like physical activity throughout her life as mentioned in the medical history of the case, we provided a copy of the book 7 Steps for a Pain-Free Life by McKenzie and Kubey [20] to convince her to practice the McKenzie self-therapy program. We used the questionnaire in that book (Figure 4) [20] to take an explanatory or correlational approach. The patient answered yes on 5 out of 9 questions, meaning she could benefit from the McKenzie self-therapy program. [20]

The patient performed modified McKenzie exercises for 2 months. During the day, she performed the standing lumbar extension on wall 10 times a day (10–12 repetitions slowly) and side-glide (pelvic side shift) 10 times a day (8–10 repetitions slowly). Each day when she woke in the morning, she did the low cobra (Sphinx) 10 times while positioned prone on her elbows. [20, 21] In total she had approximately 30 to 40 minutes of physical activity during the day.

      Patient Education

The author (E.S.) discussed with the patient her current symptoms and explained the underlying pathology of ASD, including changes in intradiscal pressure, anatomic disruption, sagittal misalignment, and the natural history of degeneration. [37] The author also explained that there are 3 subunits of the stabilizing system of the spine — the spinal column, the spinal muscles, and the neural control unit [38–45] — by using anatomic teaching spine models and illustrations to increase her understanding of spinal anatomy.

On her magnetic resonance imaging, the author showed her that the impaired paraspinal muscle morphology — fat infiltration in the lumbar multifidus muscles — contributed to her low back pain. [46–53] The precipitating and perpetuating factors of her current pain were emphasized as repetitive spinal surgery, myofascial injury, being chronically bedridden after spinal surgery, and physical inactivity. [54–58]

Outcomes

As recommended by World Health Organization (WHO), [59] we used the VAS and Oswestry disability index (ODI) [60, 61] for outcome measures of low back pain in our case.


Figure 5

During treatment with the Nimmo receptor-tonus technique and McKenzie self-therapy program, the patient's VAS and ODI scores improved gradually, as seen in Figure 5. After 3 weeks, the patient reported pain of 2 out of 10 on the VAS, and her ODI scores revealed a significant improvement from being severely disabled (48%) to mild disability (18%). She reported 80% overall reduction in pain intensity and symptoms compared with baseline values. She maintained and demonstrated good compliance with McKenzie self-therapy program. After chiropractic rehabilitative care, she could drive her car again because her leg and back pain had subsided. In addition, she discontinued her medication of 75 mg of pregabalin 2 times a day under her neurosurgeon's supervision.

At the 2–month follow-up appointment, improvement was noted in both the subjective report by the patient and the objective physical findings. The patient reported that her pain was significantly reduced. She also reported faithfully performing her assigned McKenzie exercises. Physical examination of the musculoskeletal system while standing revealed that active trunk range of motion appeared full in all directions except for right PSIS pain on right-side bending only. When palpating the PSIS during forward bending, the right PSIS appeared to move superiorly and anteriorly farther than the left PSIS, suggesting restricted joint play motion on the right side. On leg extension, palpation of the sacroiliac space between the PSIS and sacrum was narrower on the right side. A Faber test was performed by abducting, flexing, and laterally rotating both the left and right hip individually. Neither the low back nor the anterior hip regions were painful with the Faber test. A functional prone leg-checking protocol, the Derifield-Thompson leg check analysis, was tested to identify pelvic or cervical syndrome, [62] and a negative Derifield occurred; the reactive (shorter) right leg in the prone position stayed short in the prone extended position and became shorter in the flexed position, suggesting interiorly rotated ilium or anterior rotation of the sacrum on the right relative to the longitudinal axis of the body. Manual compression of the right sacroiliac joint was painful. Manual muscle testing in the prone position (which included both hip extensor muscles, knee flexor muscles, and hip medial and lateral rotator muscles) was normal (5 of 5). The author's clinical experience indicated that the finding of sacroiliac joint dysfunction suggested the presence of an interiorly rotated ilium on the right. A Thompson drop-table technique was performed. [63, 64]

The patient was contacted at 3, 6, and 9 months after the conclusion of formal therapy. Her ODI was 8% at 3 months, and 0% at 6 and 9 months. The patient reported that she had not experienced any recurrence of her pain and disability; she was now managing all of her work duties without restrictions or concerns, and she was regularly driving her car every day without difficulty. She reported being very satisfied with her outcome.

The patient came for a follow-up visit after 2 years. In the past year, she has been more physically active, working out in a gym 4 times per week and gardening. She also said that she was no longer in pain. Her physical examination was unremarkable; she had full functional range of motion and was pain free. The patient provided consent for her health information to be published.

      Practical Applications

This report illuminates the clinical features of symptomatic ASD and those with the features of myofascial tender points reproducing the pain. This case suggests the need for more rigorous research to examine how Nimmo technique in combination with McKenzie may provide therapeutic benefit to patients with ASD.

Discussion

There is no gold standard treatment for ASD. [5] This case report illustrates an integrative perspective of management with intense and detailed care of the patient as chiropractic rehabilitation. To deal with the patient's symptoms, we focused on decreasing the pain and improving the range of motion without pain using 2 modalities — the Nimmo receptor-tonus technique and McKenzie self-therapy program. Fortunately, the patient responded well. She reported a reduction of pain by 50% on VAS within 1 week and reduction of disability by 62.5% within 3 weeks, and her neurosurgeon stopped her medication, pregabalin, because he was convinced enough that adequate nonpharmacologic pain control was achieved with the help of these 2 modalities.

Instrumented fusion can produce adverse consequences on the integrity of natural biomechanical forces that can cause pain and disability for those who experience ASD. [65, 66] Lee and Langrana [65] reported that there is heightened stress at the facet joints of L3–4 and L4–5 after lumbosacral arthrodesis. Axelsson et al [66] assessed adjacent segments with the use of radiographic analysis and found hypermobility in the juxtafused segment. On a microscopic and biochemical level, there is an unresolved neuroinflammatory process behind this degenerative cascade. [67] Proinflammatory cytokines stimulate microvascular blood and nerve ingrowth, resulting in pain signaling and tissue degradation, and this may sensitize a person to chemical and/or mechanical stimuli, contributing to severe low back pain from nociceptive and/or neuropathic mechanisms. [67, 68]

The working diagnosis in our ASD case was established to be myofascial low back pain, which is a kind of dominant nociceptive pain of mechanical origin, [69] because on palpation examination, we identified tender points on paraspinal muscles of the lumbar region, iliolumbar ligament, PSIS, iliac crest, posterior sacroiliac line, gluteus minimus muscle, piriformis area, tensor fascia lata, iliotibial band, and tibialis anterior and soleus muscles on the right leg, which were treated with a chiropractic Nimmo receptor-tonus technique. One may consider why tender points examination and treatment on ligament and tendon areas apart from muscles was implemented; the answer is that myofascial pain results from irritable foci (trigger points) within skeletal muscles and their ligamentous junctions. [56, 70]

Moreover, multimodal chiropractic care of the patient also involved the McKenzie program. Although this program is primarily for centralization of pain, [20, 24, 29, 30] through a literature search we identified its efficacy as a treatment option for myofascial pain, so we tried in our case to speed recovery from this pain. [71]

Despite the fact that “definite” neuropathic pain requires that an objective diagnostic test confirms the lesion or disease of the somatosensory nervous system (eg, neurophysiological tests and skin biopsy), [72] our patient was taking pregabalin without a definitive diagnosis. This reality, in part, may explain the failure to obtain complete pain relief with the drug treatment alone in our case.

Our 44–year-old female patient was immobile for approximately 3 months because of pain, and rapid mobilization was not achieved. It is well documented that being chronically bedridden because of pain can further complicate the situation [45–47, 73–75] because diurnal loading patterns of physical activity and rest are critical for maintaining health and function.45 Although not specifically on myofascial pain of ASD, lots of clinical studies and scientifically proven data have indicated the benefit of the McKenzie exercise program on different types of chronic back pain. [21–35] Therefore, we considered that the McKenzie exercises helped the patient by allowing her to take a proactive approach toward her recovery and rehabilitation.

Although different disciplines use different terms for trigger point therapy, the authors preferred to use a specified term, chiropractic Nimmo receptor-tonus technique, to notice and remember Raymond Nimmo, DC (1904–1986), who developed an understanding of musculoskeletal pain syndromes as a soft tissue therapy in a chiropractic science that paralleled the trigger point therapy of Janet Travell (1901–1997). [14, 19] A previous report indicated that chiropractic Nimmo receptor-tonus technique provides improvements in function, pain, and range of motion in patients with chronic low back pain, including mechanical problems of the cervical, thoracic, and lumbar area; myofascial pain syndrome; fibromyalgia; local muscle spasm; sports injuries; shoulder problems; and degenerative arthritis. [76] Koo et al [76] reported immediate improvement on muscle elasticity, pain, and disability in participants with chronic low back pain using the Nimmo receptor-tonus technique.

Through the emergence of newer spinal instrumentation techniques and improved imaging modalities, the prevalence of lumbar arthrodesis — the artificial induction of joint ossification between 2 bones by surgery — has continued to increase in the past few decades. With the rising numbers of patients undergoing instrumented lumbar fusion, the spinal surgeon must be able to recognize and effectively treat postoperative sequelae such as ASD. [77–79] We consider that a multidisciplinary approach with neurosurgeons and chiropractic rehabilitative care providers can be extremely beneficial to induce a more rapid recovery in patients with postoperative spinal pain, including ASD.

Last but not least, fascia has been viewed with considerable importance by practitioners, including chiropractors, physical therapists, osteopaths, and manual therapists, because the myofascial continuity of muscles, tendons, and ligaments in the body may have significant implications for health, disease, and injury. [80, 81] Anatomically the thoracolumbar fascia (lumbar fascia or thoracodorsal fascia) is the deep fascia of the back. In the lumbar region of this fascia, it is also attached to the vertebral spinous and transverse processes, [82] but in addition it forms a strong aponeurosis that is connected laterally to the flat muscles of the abdominal wall. Medially it splits into anterior, middle, and posterior layers. The first 2 layers surround the quadratus lumborum, and the last 2 form a sheath for the erector spinae and multifidus muscles. Below it is attached to the iliolumbar ligament, the iliac crest, and the sacroiliac joint. Via its extensive attachment to vertebral spines, this fascia is attached to the supraspinous and interspinous ligaments and to the capsule of the facet joints. [80] The authors think that chiropractic Nimmo receptor-tonus technique in combination with exercises, in our case McKenzie exercises, might well be helpful in restoring a degree of normality to the fascia by releasing of traumatized fascial structures of ASD.

      Limitations

Case study research scientifically investigates a real-life phenomenon in depth and within its environmental context. [83] Our case report describes and analyzes the management of ASD. To our knowledge, this is the first case of ASD to describe the use of chiropractic Nimmo receptor-tonus technique and McKenzie self-therapy program in detail with reported favorable clinical outcomes. This case study is an original contribution to the literature to describe ASD from a chiropractic management prospective, subsequently to stimulate further research into the chiropractic therapeutic effects on such cases, and to contribute to the chiropractic literature. It provides preliminary findings necessary for scientists of larger-scale studies to improve the lives of ASD patients.

Conclusion

This report illuminates and informs the chiropractic management of a patient with ASD. After 3 weeks of therapy, VAS and ODI scores were improved. Furthermore, she discontinued her medication, pregabalin 75 mg 2 times a day, under her neurosurgeon's supervision because the outcomes were significant enough for the patient to discontinue her long-standing medical prescription.
Practical Applications


After 3 weeks of therapy, VAS and ODI scores were improved.

After treatment, the patient discontinued her medication (pregabalin 75 mg 2 times a day) under her neurosurgeon's supervision.

Her outcomes were improved so that the patient no longer needed her long-standing medical prescription.
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