
Disc herniation, spinal stenosis, and facet syndrome have 
been clearly identified as the pathological causes of chron-
ic neck pain. However, in case the cause of chronic neck 
pain is not detected, pain management can be especially 
challenging for both patient and physician. Nonspecific 
pain in multiple sites including the cervical spine is a ma-
jor complaint among patients with myofascial syndrome, 
fibromyalgia, Barré-Liéou syndrome, and whiplash injury. 
Evan after an appropriate treatment, these conditions 

sometimes progress for over 6 months and develop into 
chronic neuromuscular pain. Patients with nonspecific 
pain syndrome present with not only neck pain but also 
multiple pain in various sites and central nervous system 
(CNS) as patients who suffer from somatoform disorders.1) 
This is why there have been a diversity of suggestions re-
garding the diagnostic criteria and treatment methods. 
Nowadays, efforts have been made to establish diagnostic 
criteria for fibromyalgia; however, there are no universal 
criteria for the other pain syndromes to evaluate the ef-
ficacy of treatment methods, except for the trigger point 
injection or nerve root block for symptom relief.2)

Recently, Shoichi Kokubun referred to the area of 
cranial musculotendinous junction on the cleido-occipital 
head of the sternocleidomastoid (SCM) muscle as “K-
point” and introduced K-point syndrome that can be 
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characterized primarily by musculotendinous junction 
pain, followed by tenderness at muscle ends, squeezing 
pain at muscle bellies, and stretching pain on the related 
muscle group. Local injection of anesthetics at the K-point 
was reported to result in successful pain relief in the study. 
We could also experience successful results with K-point 
injection using local anesthetics with or without steroid in 
patients diagnosed with K-point syndrome. 

In this study, we assessed the clinical efficacy of K-
point injection based on the short-term and long-term 
clinical evaluation and investigated factors associated with 
successful results.

METHODS

Of the 71 patients who were treated for K-point syndrome 
at our institution and followed from January 2009 to 
December 2013 on an outpatient basis, 58 patients who 
received a K-point injection for treatment were enrolled 
in this study. There were 28 males and 30 females with a 
mean age of 53.9 years (range, 22 to 78 years). The condi-
tion was related to whiplash injury in 10 patients and pri-
mary idiopathic syndrome in the rest. 

According to the Kokubun’s criteria, K-point syn-
drome was diagnosed in patients with a chief complaint of 
neck pain if tenderness and squeezing pain were present at 
the musculotendinous junction of both upper and lower 

limbs as well as at the K-point at the cranial insertion of 
the cleido-occipital head of the SCM. A mixture of 1 mL 
of 2% lidocaine and 1 mL of dexamethasone was injected 
at the K-point except in 8 diabetics who received 2 mL of 
1% lidocaine alone (Fig. 1).

We reviewed the clinical chart describing the pa-
tient’s age, gender, chief complaint, past medical history, 
whether the K-point pain was bilateral, the distribution of 
multiple tenderness sites in the upper and lower extremi-
ties, and the severity of pain. The following muscles are 
known as associated muscle groups of K-point syndrome: 
the pectoralis minor muscle, the 1st dorsal part of the 
interosseous muscle of the hand, the 1st rib interosseous 
muscle, infraspinatus muscle, and the 1st dorsal part of the 
interosseous muscle of the foot. The severity of tenderness 
of these muscles was rated as none, light, moderate, and 
severe, respectively. The degree of immediate pain relief 
assessed within 1 hour after K-point injection was classi-
fied as follows: no effect (no pain relief), unclear (ambigu-
ous pain relief), clear (partial pain relief), and dramatic 
(complete pain relief). The clinical chart was also reviewed 
to assess the patient’s general condition, steroid use, sever-
ity and distribution of muscle pain in the upper and lower 
extremities. Correlations of these parameters were investi-
gated in statistical analysis.

A telephone survey was conducted using Kim's 
questionnaire introduced in the Journal of Korean Society 
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Fig. 1. Surface anatomy of the K-point. 
(A) Photograph. (B) Diagram. SCM: 
sterno cleidomastoid. 
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of Spine Surgery,3) and 27 of the 58 patients answered the 
questionnaire in the survey. In advance of the survey, we 
modified the original questionnaire to meet the purpose of 
this study. The modified questionnaire included questions 
such as the degree of early pain relief at < 1 month and 
final current pain relief at ≥ 1 year after K-point injection, 
improvement of daily living activity performance, satisfac-
tion with the injection, and intent of retrial for a recurrent 
pain (Table 1). 

Statistical analysis was performed using SPSS ver. 18 
(SPSS Inc., Chicago, IL, USA). Correlation between im-
mediate pain relief after K-point injection and traffic ac-
cident (TA) was assessed with chi-square test. Correlation 
between immediate pain relief after K-point injection and 
the answers of the questionnaire was investigated through 
cross analysis. Fisher exact test and chi-square test were 
used to identify differences between groups divided ac-
cording to the cause (nonspecific cause vs. TA-related). 
A multiple regression analysis was conducted to evaluate 
correlations among improvement of ability to perform 
daily living activities, pain relief, satisfaction, and intent of 

retrial of K-point injection.

RESULTS

The immediate pain relief after K-point injection was rat-
ed as no effect in 1, unclear in 13, clear in 24, and dramatic 
in 20 of all 58 patients; therefore, 44 of 58 patients (75.8%) 
apparently had immediate pain relief after K-point injec-
tion (Table 2). In the group where the condition was asso-
ciated with TA, 7 of 10 patients apparently had immediate 
pain relief after K-point injection and the other 3 showed 
dramatic improvement. Patients with TA-related K-point 
syndrome better responded to the K-point injection than 
the other patients with nonspecific causes. With regard to 
the patient’s satisfaction and need for repeated injection, 
there was no statistically significant difference between 
groups; however, the regression analysis on factors related 
to immediate pain relief showed the group with TA-related 
syndrome obtained more satisfactory immediate pain re-
lief (p = 0.007).

According to the telephone survey, 18 of 27 respon-

Table 1. Modified Kim’s Questionnaire

I. From the K-point injection, did you have duration of pain relief?     0.   No relief

    1.   Relief < 1 mo

    2.   Relief > 1 mo

II. How would you rate the overall pain relief that you have had from the K-point injection? Early

    0.   None

    1.   Partial

    2.   Full

Current

    0.   None

    1.   Partial

    2.   Full

III. Do you think the K-point injection has improved your ability to perform daily activities?     0.   No

    1.   Partially

    2.   Yes

IV. What was your overall satisfaction with the K-point injection?     0.   Unsatisfied

    1.   Satisfied

    2.   Very satisfied

V. Would you repeat the K-point injection if necessary?     0.   No

    1.   Yes
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dents answered they had early pain relief at 1 month after 
K-point injection and 5 patients responded complete pain 
relief, whereas 9 patients answered they had no experience 
of early pain relief. One patient reported that there was 
neither early pain relief nor immediate pain relief after 
injection. Two of 8 with unclear efficacy immediately after 
K-point injection answered no to the question of early pain 
relief, 4 of 8 answered they had partial early pain relief, and 
the other 2 answered they had complete early pain relief. 
Three of 12 with clear efficacy immediately after K-point 
injection answered they had temporary pain relief without 
early pain relief and the other 9 answered they had partial 
early pain relief. Three of 6 with dramatic efficacy immedi-
ately after K-point injection soon experienced recurrence of 
the pain without early pain relief, but the other 3 answered 
they had complete early pain relief (p = 0.010) (Table 3).

At the final follow-up, 9 patients with no early pain 
relief after K-point injection showed no current pain relief. 
Also, 3 of 5 patients with complete early pain relief report-
ed complete current pain relief (p = 0.001) (Table 4).

According to the results of the stepwise method of 
multiple linear regression analysis, current pain relief was 
related to early pain relief only (p = 0.001). The degree of 
tenderness, duration of pain relief, immediate pain relief, 

steroid use, and others were not statistically significant 
factors (Table 5). Patients with no effect in early pain relief 
tended to show no current pain relief, and patients with 
early pain relief in 1 month after injection tended to show 
pain relief in the long-term. Also, there was no correlation 
between steroid use and pain relief, which seems to allow 
repeated use of local anesthetics.

DISCUSSION

Since the introduction of Kokubun's K-point injection at 
the Congress of the Korean Orthopedic Association in 
2012 and 2015, many Korean orthopedic surgeons have 
experienced successful results with adaptations of the 
procedure advantageous for its simplicity and cost-effec-
tiveness. However, K-point syndrome has not been fully 
understood in terms of its pathomechanism, diagnostic 
criteria, and treatment. Furthermore, the efficacy of K-
point injection has not been well established.

Barré-Liéou syndrome was characterized by isch-
emic symptoms such as tinnitus, dizziness, and pain in 
the head and cervical region caused by pressure on the 
sympathetic nervous system. Some insist that Barré-
Liéou syndrome is not an appropriate diagnostic name, 

Table 3. Distribution of Early Pain Relief and Immediate Pain Relief 
after K-Point Injection

Immediate  
pain relief

Early pain relief

None Partial Complete Total 

 No effect 1 0 0 1

 Unclear 2 4 2 8

 Clear 3 9 0 12

 Dramatic 3 0 3 6

 Total 9 13 5 27

Table 4. Distribution of Current Pain Relief and Early Pain Relief 
after K-Point Injection

Early  
pain relief

Current pain relief

None Partial Complete Total 

None 9 0 0 9

Partial 8 5 0 13

Complete 1 1 3 5

Total 18 6 3 27

Table 5. Selected Variables according to the Result of Stepwise 
Method of Multiple Regression 

Constant Standardized coefficients (b) p-value

Early pain relief 0.641 0.001

Immediate pain relief 0.062 0.719

Degree of tenderness 0.184 0.285

Duration of pain relief 0.023 0.899

Steroid –0.218 0.190

Dependent variable = current pain relief.

Table 2. Distribution of Immediate Pain Relief after K-Point Injection

Variable Nonspecific 
cause

Traffic  
accident-related No. (%)

No effect   1   0 1 (1.7)

Unclear 13   0 13 (22.5)

Clear 21   3 24 (41.3)

Dramatic 13   7 20 (34.5)

Total 48 10 58 (100)
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because it can be observed when the vestibular organ has a 
problem even though the name has historical meaning.4,5) 
Recently, cervicogenic headache has been defined as head-
ache originating from the cervical spine accompanying 
sympathetic nervous system symptoms and vomiting. A 
diagnosis of cervicogenic headache can be confirmed by 
disappearance of such symptoms with blockage of a suspi-
cious lesion; however, practical diagnostic criteria have yet 
to be established.6,7) In 1949, Jackson8) found that compres-
sion of C2 and C3 nerve roots due to damage to the upper 
cervical spine could result in headache. This mechanism 
is believed to be the reason of pain in the head, cervical 
region, and upper and lower extremities after soft tissue 
damage in a whiplash injury. Several recent studies have 
reported successful results of C2 and C3 nerve root block 
in headache syndrome of the cervical region; however, 
the mechanism is still not obvious.9) Kokubun thought K-
point syndrome as a kind of cervicogenic headache caused 
by aponeurosis inflammation of the SCM muscle. This 
was because the pain was relieved by injection of a local 
anesthetic into the cranial musculotendinous junction of 
the SCM muscle. So, Kokubun infer this syndrome from 
Barré-Liéou syndrome.

Tenderness on pinching of the 1st dorsal interosse-
ous muscle of the hand was considered as a characteristic 
diagnostic feature of K-point syndrome. In this study, 
we could observe most patients had tenderness in the 
1st dorsal interossei of the hands and a group of muscles 
related to the K-point in a variable pattern. Muscle stiff-
ness on palpation of other muscles including the 1st dorsal 
interossei is partially similar to the symptom of myofascial 
pain syndrome (MPS) that has a sensitive response point 
known as the trigger point located in a strained striped 
taut band in the skeletal muscle.10,11) Another disorder that 
has a similar symptom is fibromyalgia. It is a relatively sub-
jective condition accompanied by fatigue, sleep disorder, 
cognitive and affective disorders without specific cause, 
and diffuse musculoskeletal pain. Fibromyalgia has ten-
derness points at specific regions, but there is no inflam-
mation in the soft tissue.12) Both MPS and fibromyalgia do 
not have apparent causes and show diverse aspects, so it 
is difficult to develop objective diagnostic criteria. Efforts 
have been made to set objective standards by the Ameri-
can College of Rheumatology (ACR) in 1990 and 2010.13) 
Trigger point injection has been used as a representative 
method to improve MPS. In contrast, fibromyalgia pain 
might be relieved by physical therapy, antidepressant med-
ication, cognitive behavioral therapy, or kinesiotherapy14) 
because it appears to result from dysfunction of the CNS 
and the muscular tenderness point is different from the 

trigger point.
In this study, K-point injection was quite effective 

in all cases related to the whiplash injury as was the trig-
ger point injection in most MPS cases. Thus, the K-point 
could be considered as the primary active trigger point 
and the other regions of tenderness as the secondary la-
tent trigger points, which means the local injection would 
be ineffective in fibromyalgia syndrome.1) However, the 
K-point syndrome of unknown origin showed 75.8% of 
immediate pain relief rate but only 28.3% of current pain 
relief rate. This might indicate K-point syndrome is simi-
lar to fibromyalgia that has a nonspecific cause. White 
introduced the concept of sub-injury as one of the causes 
of spinal instability. Although the injury at the soft tis-
sue could not be detected by the conventional diagnostic 
method, it could provoke sustained high stress or strain 
on the soft tissue and joints according to his theory. In a 
whiplash injury, muscular spam due to such a sub-injury 
could be considered to be relieved by the K-point injection 
and the pain is thought to be controlled even if there is no 
spinal instability by trauma or structural abnormality.15-17)

There are some limitations to this study. First, it is 
a retrospective exploratory study based on a survey of pa-
tients who visited the outpatient department of the institu-
tion of the authors. It was difficult to monitor the changes 
in pain and assess correlation among various variables. 
Second, the interpretation of medical records on pain level 
and efficacy immediately after the K-point injection could 
have been affected by the authors’ subjective judgment. In 
addition, the survey was primarily dependent on the indi-
vidual patients’ memory. Third, the reliability of the results 
is limited; 58 of 71 patients received K-point injection and 
only 26 of them participated in the survey, and there was 
no control group in this study. This is just an exploratory 
study with such limitations. It is desired that a prospective 
randomized multicenter study needs to be conducted to 
assess the efficacy of K-point injection after classification 
according to clinical aspects.

In conclusion, K-point injection would be useful for 
early pain relief, but not for current pain relief, in the non-
specific neck pain syndrome so called K-point syndrome. 
The method was especially effective for early pain control 
in whiplash injury related to TA.
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