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Abstract
Background

Cervical kyphosis (CK) is an abnormal structure that accelerates cervical disc degeneration and causes
neck pain. Nearly a quarter of young people have CK, yet its treatment remains controversial.

Case presentation

We present an interesting case of CK; In this case report, a 32-year-old male patient with neck pain was
seen in our hospital, whose cervical sagittal alignment was kyphotic and was given a cervical
manipulation therapy (CMT). CK was subsequently reversed into lordosis in one day after the treatment
along with the patient’s clinical symptoms alleviated. Three months later, the patient complained his neck
pain had come back, so we scheduled him a second X-ray. We gave him a second CMT because the
radiograph showed he got CK again. A follow-up after 6 months showed that the patient’s neck pain
relieved and the cervical spine was still lordotic.

Conclusions

It suggested that CK can be reversed into CL by CMT immediately, but requires continuous treatment at
the early stage; neck pain may relate to CK.

Background
Cervical lordosis (CL) is the basis of cervical functions, and it helps distribute stress evenly on each disc.
On the contrary, cervical kyphosis (CK) accelerates cervical disc degeneration [1, 2], causing neck pain and
spinal cord symptoms [3]. As lifestyles change, more and more people are experiencing degenerative CK
without neurological symptoms, and about 25% of people and 70% of patients with neck pain are
suffering from it [4, 5]. Since the mechanism of CK is not yet clear, there is no accepted treatment currently.

CK has a variety of causes, including degeneration, infection, trauma, in�ammation, iatrogenic and is
usually determined by the C2-7 Cobb angle. This article focuses on kyphosis after degeneration, which
are the most numerous. Degenerative changes in the cervical spine involving multiple levels can lead to
CK. As the spine ages, spinal bone density decreases. The axial force is offset, resulting in a larger
moment arm at the point of rotation. Further axial loading will lead to further development of kyphosis if
the balance of kyphosis and cervical loading is not restored.

Relevant studies showed that rehabilitation therapy can reverse CK into lordosis, however, that requires a
long-term treatment for 10–18 weeks, which places a heavy burden on doctors and patients [6, 7]. Cervical
manipulation therapy (CMT) is an effective way to relieve neck pain by promoting the gliding of small
synovial joints and increasing the mobility of the cervical spine[8], and can also be used to restore CL.
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Case Report/case Presentation
The patient, a 32-year-old male, had neck pain for 2 years, aggravated for 2 days and came to our
outpatient clinic on May 6, 2020. The patient had not taken any medication or received any physical
therapy for the last 3 months. Before this visit, the patient had not had a cervical spine radiograph.
Physical examination: stiff bilateral neck muscles; tenderness between the C5/6 spinous processes; no
other positive signs. The visual analogue score (VAS) was 4 and the radiograph showed he
had CK (Fig.1). Combining the patient's history, signs, and radiograph, the current diagnosis is neck pain.
Cervical spine manipulation is a routine treatment for neck pain, and many studies have reported its
effectiveness and safety. Prior to manipulation, we sought the patient's consent and informed him of the
possible bene�ts (cervical pain relief) and risks (increased pain, nerve and even spinal cord injury) of
undergoing manipulation, and the patient gave informed consent and requested manipulation. Ethics
approval was obtained from Suzhou TCM hospital and its ethics committee before the treatment.

Therapeutic intervention

CMT was conducted on the patient, it is a single, low-amplitude, high-velocity manipulation. Steps: Firstly,
the index �nger of the operator's left hand is pressed against the patient's C5 left vertebral plate, which is
chosen based on the x-ray, while the palm of the operator's right hand is used to stabilize the patient's
head and help it rotate to the right. Secondly, push the patient's cervical spine forward with the index
�nger of the left hand and guide the patient's cervical spine to rotate to the right with the right palm,
which required a high velocity and low amplitude. (Fig.2). At the end of the treatment, we told the patient
to reduce the time spent with his head down at work and recommended a second radiograph to assess
the effect of CMT on CK, which had been shown to be possible in previous case reports[6, 7]. The patient's
VAS was 1 then, and the second radiograph showed CK was reversed into lordosis (Fig.3).

Follow up

2020-08, the patient came to our hospital for a follow-up and complained of neck pain coming back. We
scheduled him for another sagittal cervical spine radiograph and evaluated the pain level. The VAS score
was 5 and radiograph showed the reappearance of CK in the patient, and after communication with the
patient, CMT was given again (Fig.4). After the treatment, the patient’s VAS was 1, but we did not take
further radiograph due to the amount of radiation.

2021-02, the patient went to the outpatient clinic of our hospital again with no obvious neck pain and the
VAS score was 0. Radiograph showed the cervical spine was lordotic (Fig.5).

During the course of CMT treatment and follow-up, the patient did not show or mention any discomfort.

Discussion/conclusion
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This article introduces an effective treatment for CK and CK was reversed into lordosis after CMT and
maintained for several months. Few studies have reported this phenomenon, especially for cervical
curvature recovery on the same day of treatment. During this period, the patient's neck pain symptoms
relieved signi�cantly compared to that 9 months ago, indicating that cervical sagittal alignment may
be related to neck pain. Although some studies have demonstrated there is a correlation between CK and
neck pain[9], the relationship between them is still unclear[10], and there is no longitudinal follow-up
research of the same patient.

The mechanism of CK is still unclear. Some scholars believe CK is caused by cervical disc
degeneration[11], which reduces the height of the disc and eventually causes the disc to collapse.
However, in our observations, some young neck pain patients with CK had no obvious disc degeneration.
Another point of view insists that the spine is an organic whole, CK is caused by pelvis or thoracolumbar
deformity[12]. In order to maintain upright and level vision, people with a large lumbar curvature usually
have a large thoracic curvature and cervical curvature. However, excessive cervical lordosis reduces the
area of the intervertebral foramina and can easily cause nerve entrapment. Therefore, excessive CL is
also a sign of imbalance. Muscle imbalance is also an important view supported by many scholars that
will cause cervical imbalance[13]. We believe that patients with CK have a problematic vertebra that
produces abnormal sliding with the articular processes of adjacent vertebrae, thereby affecting the
positional relationship of that spinal motion unit, further contributing to the creation of CK.

There are many schools of CMT, however, few studies have considered the in�uence of force point and
direction on cervical sagittal alignment. The cervical facet joints and intervertebral discs are the main
parts of the vertebral body connection. The intervertebral disc who has a creep characteristic means that
it can hardly be transformed immediately by a sudden thrust[14], while the facet joints who has a micro-
motion characteristic may explain how CK reversed happen. Therefore, when we are performing CMT, we
consciously select the force point and direction according to the cervical spine lateral radiograph (Fig.6).
We speculate that the mechanism of manipulation restoring cervical lordosis could be that the upper and
lower articular processes slide relative by mechanical stimulation.

The limitations of this study are as follow: A single CMT may not be su�cient because the patient's CK
coming back 3 months after his �rst treatment. Continuous CMT may sustain cervical lordosis, which
requires further validation. In future studies, we will evaluate the effect of treatment cycle of CMT on the
reversion of CK. Currently, CMT is much dependent on operator’s pro�ciency and still cannot be
standardized, which hinders the research of CMT. The invention of CMT robot may solve this problem.

Abbreviations
CK Cervical kyphosis

CL Cervical lordosis
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CMT Cervical manipulation therapy

VAS Visual analogue scale
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Figures

Figure 1

The cervical sagittal alignment is kyphotic before Cervial manipulation therapy
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Figure 2

Cervial manipulation therapy
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Figure 3

Cervical kyphosis was reversed into lordosis after the �rst Cervial manipulation therapy
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Figure 4

Cervical kyphosis came back 3 months after the �rst Cervial manipulation therapy
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Figure 5

Cervical lordosis maintained 6 months after the second Cervial manipulation therapy
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Figure 6

The possible mechanism by which cervical kyphosis is reversed into lordosis


