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Abstract 
Background: The incidence of cervical, thoracic and lumbar spinal canal 
stenosis is low. It is difficult to identify the main focus and responsible seg-
ment, and it is also difficult to select the sequence of staging surgery. We re-
port a patient with triple stenosis. Case Presentation: In this paper, we in-
troduced a 61-year-old female patient with cervical, thoracic and lumbar 
spinal canal stenosis who had previously undergone “lumbar discectomy” in 
the outer hospital. The postoperative effect was not good and the symptoms 
were poor. The diagnosis was “cervical spinal stenosis and lumbar postopera-
tive surgery”. The staged spinal canal decompression operation and Duhuo 
Jisheng Decoction (DHJSD) treatment were conducted in our hospital. After 
three months of follow-up, the functional and imaging results were satisfac-
tory. Conclusions: The main focus and responsible spinal segment should be 
determined by the comprehensive analysis of medical history, signs, and im-
ages. Surgery combined with Chinese herbal medicine DHJSD therapy may 
be an effective treatment for this kind of disease. 
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1. Background 

Spinal canal stenosis, which refers to the progressive narrowing of the spinal 
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canal due to degeneration, is general in aged patients. The symptoms of spinal 
canal stenosis vary by the segment and severity of the stenosis, including radicu-
lopathy, claudication, and myelopathy. Among all segments, the stenosis of the 
cervical and lumbar canal is most common due to more spinal activity [1]. Mul-
tisegmental stenosis is less common than single segmental stenosis, which can 
create confusion in the diagnosis and treatment. Teng et al. first reported con-
current cervical and lumbar stenosis. Dagi et al. first invent the word “tandem 
spinal stenosis” to describe combined stenosis, whose triad is intermittent neu-
rogenic claudication, progressive gait disturbance, and findings of mixed mye-
lopathy and polyradiculopathy in both the upper and lower extremities. Cervic-
al, thoracic, and lumbar spinal canal stenosis may occur due to developmental, 
metabolic, or degenerative reasons. However, the diagnosis and definition of 
multiple spinal stenosis have not been clearly defined. 

The incidence rate of multi-segment triple spinal stenosis of cervical, thoracic 
and lumbar vertebrae is low. At present, relevant literature reports on diagnosis 
and treatment are relatively rare. Park et al. analyzed the clinical data of 460 pa-
tients with lumbar stenosis, of which only 18 patients were complicated with 
triple stenosis. Japanese scholars found through autopsy of 1072 patients with 
lumbar stenosis that lumbar stenosis and thoracic stenosis are not caused by 
tandem stenosis, and the incidence rate of triple stenosis is relatively low [2] [3] 
[4]. In the following case, we presented a case of a triple spinal stenosis patient 
and describe our diagnosis and treatment experience in this disease. 

2. Case Presentation 

The patient, a 61-year-old woman, was admitted to the hospital for “weakness of 
both lower limbs for one year that aggravated with walking instability for half a 
year”. One year ago, the patient suffered from fatigue of both lower limbs with-
out inducement, accompanied with numbness below the plane of both knees, 
and could not walk for a long distance, while both upper limbs were not affected. 
No palpitation, chest tightness, dizziness, nausea and other discomforts. In the 
following six months, the symptoms gradually worsened that the patient had the 
feeling of stepping on cotton and walked unstably. The patient was diagnosed 
with “lumbar disc herniation and lumbar spinal canal stenosis” in the outer hos-
pital and underwent lumbar discectomy (Figure 1(a) and Figure 1(b)). The 
above symptoms did not ease after operation. In the past six months, the pa-
tients felt that the appeal symptoms were further aggravated and accompanied 
by walking difficulties. Therefore, she turned to our hospital for further treat-
ment and was admitted to our department as “cervical spinal stenosis and lum-
bar postoperative surgery”. 

The patient had the past history of “left knee arthroplasty” and “left femoral 
internal fixation” for the left femoral fracture (Figure 1(c)). 

As to the physical examination, positive Hoffmann sign was found of both 
upper limbs, and muscle strength of the right lower limb was Grade IV/V, III/V 
of the left lower limb; muscle tension of bilateral limbs was normal, with bilater-
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al superficial hypoesthesia below knee joint; and bilateral ankle clonus and Ba-
binski signs were positive. 

Imaging examination: Cervical magnetic resonance (June 18th, 2019) discov-
ered intervertebral disc herniation of the cervical 3 - 7 segments, ligamentum 
flavum thickening and calcification of cervical 4/5 segment, cervical canal steno-
sis, and cervical spinal cord compression (Figure 2(a) and Figure 2(b)); Tho-
racic vertebral magnetic resonance (June 23rd, 2019) revealed the intervertebral 
disc herniation of thoracic 10/11 and 11/12 segments, hypertrophy and ossifica-
tion of ligamentum flavum, and corresponding spinal canal stenosis; Spinal cord 
edema at thoracic 10 to 11 segments (Figure 2(c)). 

Based on the history, positive vertebral bundle sign and weakness of both 
lower limbs and imaging findings, we hold that the cervical spinal stenosis was 
responsible for the symptoms therefore decompression of the cervical spinal 
tube could be helpful to relieve the symptoms. Meanwhile, the patient was re-
luctant to more operations due to her unpleasant previous experience. We, 
therefore, planned to perform cervical spinal decompression as the one-stage 
treatment. Improvement was expected as a support for patient’s confidence for 
further decompression of thoracic spinal stenosis. 

 

 
Figure 1. Preoperative (a) and postoperative (b) for lumbar disc herniation fusion and 
internal fixation; Left knee arthroplasty and femoral internal fixation (c). 

 

 
Figure 2. Cervical 4/5 spinal canal stenosis (a and b); thoracic 10 spinal canal stenosis (c). 
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The patient first underwent cervical 4/5 spinal canal decompression and par-
tial resection of ligamentum flavum under general anesthesia, and went through 
the postoperative stage smoothly. The patients were treated with anti-infection 
and nerve nutrition after operation. ECG monitoring, oxygen inhalation, keep-
ing respiratory tract unobstructed, lying position rest, preventing bedsore, pul-
monary infection, urinary tract infection, and deep vein thrombosis, guiding 
functional exercise were conducted. She was satisfied with the postoperative im-
provement, and the numbness of both lower limbs was obviously relieved than 
before. The muscle strength of the right lower limb was Grade IV/V, while 
strength of the left lower limb remained the same. After two weeks, the thoracic 
10/11 spinal canal decompression was followed, and the same postoperative 
management was developed. The numbness of both lower limbs was significant-
ly relieved. The muscle strength of the right lower limb was IV+/V, improved 
compared with that before operation. The left lower limb was still felt heavy but 
the sense of movement was improved. During hospitalization and after dis-
charge, this patient was also treated with DHJSD, with the dosage of 100 ml per 
day for three months. 

With the three months follow-up after operation, the patient’s residual symp-
toms improved significantly, and the functional and imaging effects were satis-
fied (Figure 3). The standing balance was more stable than before, and the pa-
tient could walk a longer distance with the aid of auxiliary devices. The muscle 
tension of both upper limbs was normal, Hoffmann sign was negative, muscle 
strength was Grade V/V, normal tendon reflex. Muscle tension of both lower 
limbs improved, with bilateral iliopsoas muscle strength Grade IV−/V, quadri-
ceps femoris muscle strength Grade IV/V, tibialis anterior muscle and gastroc-
nemius muscle strength Grade V/V. Bilateral patellar clonus was negative and 
bilateral ankle clonus was positive. The superficial sensation below the bilateral 
knee joint was improved with intact positional sensation, and Babinski sign was 
not observed. 

 

 
Figure 3. Preoperative and postoperative for cervical 4/5 spinal canal stenosis (a); preo-
perative and postoperative for thoracic 10 spinal canal stenosis (b). 
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3. Discussion 

Most patients with cervical, thoracic and lumbar multi-segment spinal stenosis 
have a long course of the disease and often have experienced various treatment 
experiences. It is difficult to verify the development and changes of the diseases. 
The patient in our case had undergone two previous surgical treatments for her 
symptoms, and neither of them had achieved expected results nor gotten worse. 
The decision-making process of diagnosis and treatment is worthy of our con-
sideration. 

Such patients mostly have both upper and lower motor neuron symptoms, 
and the symptoms are interwoven with each other, which is easy to be missed 
and misdiagnosed [5]. In the process of diagnosis and treatment, the medical 
history should be inquired in detail to guide patients to provide valuable infor-
mation for diagnosis. It is particularly important to carry out a careful physical 
examination, which can identify the main focus and responsible segment by 
paying attention to the unique positive signs of cervical, lumbar and thoracic 
vertebral diseases and making analysis and judgment. In addition, imaging ex-
ams are also helpful for evaluation, like X-rays of hyperextension and hyperflex-
ion, CT scan with three-dimensional reconstruction, MRI of relevant brain and 
spine, nerve electrophysiology examination, etc. Therefore, complete history 
taking, careful physical exams for positive signs, as well as imaging findings are 
the three elements for an exact diagnosis. Only imaging changes without definite 
clinic manifestation and/or positive physical signs are not enough for the treat-
ment plan making especially when the patient has multiple segmental problems 
[6] [7].  

The sequence of staging surgery is also tough in this case. This patient suf-
fered from walking instability and weakness, foot stepping on cotton sensation, 
and intermittent claudication of spinal cord origin. The patients were found with 
increased bilateral muscle tension and more activated tendon reflex, and positive 
Babinski sign, Hoffmann sign, and ankle clonus, those were the typical symp-
toms of cervical spinal cord upper motor neuron compression. Therefore we 
figured out that the cervical spinal canal stenosis was the responsible segment 
and should be treated predominantly. Currently, priority is given to segments, 
Wu et al. gave priority to cervical spine surgery for 222 patients with cervical 
spine complicated with lumbar spinal stenosis. Comparing the postoperative 
JOA score with Nurick score, it is concluded that the first cervical spine surgery 
can significantly improve the postoperative JOA score and ODI index and re-
duce the second-stage operation rate, [8] and Luo et al. pointed out that if lum-
bar spinal stenosis was treated first in patients with the cervical spine as the main 
focus, the symptoms related to cervical spinal stenosis would deteriorate rapidly 
[9] [10]. Therefore, for patients with “cervical, thoracic and lumbar triple steno-
sis”, it is very necessary to perform the whole spinal MRI examination before 
spinal canal decompression surgery, especially before decompression surgery for 
patients with lumbar spinal tube stenosis when positive findings cannot be rea-
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sonably explained by pure lumbar lesions. So as to exclude the possibility of 
multi-segment stenosis and other lesions such as mass lesions or vascular lesions 
[11]. In our country, whole spine examination is sometimes limited by financial 
elements, and patients are hardly followed by the same doctor in the outpatient. 
These make it difficult for an exact diagnosis and probable treatment. This phe-
nomenon is also an important factor that causes clinical misdiagnosis. 

At present, Surgical treatment plays an important role in treating spinal ste-
nosis, which can reduce the clinical symptoms, while there are problems such as 
infection, complications, and high postoperative recurrence rate [12] [13] [14]. 
Except for surgical treatment, nonsurgical therapy, including traction, manipu-
lation, acupuncture, physiotherapy, and medicines, especially Chinese herbal 
medicine showed good effects [15] [16] [17] [18]. Chinese herbal medicine has 
been used in clinical practice for a long time and Duhuo Jisheng Decoction 
(DHJSD) is one of the representative prescriptions [19] [20]. The ancient classic 
prescriptions represented by DHJSD were recorded in the book “Bei Ji Qian Jin 
Yao fang” written by Sun Simiao of the Tang Dynasty. It consists of 15 com-
monly used Chinese herbs. According to the theory of TCM, it has the effects of 
eliminating rheumatism, analgesics, nourishing liver, and kidney, nourishing Qi 
and blood, and channeling meridians [21] [22]. Basic research shows that it has 
the effects of anti-inflammatory, analgesia, immune regulation, cartilage promo-
tion, and fibrous ring repair [23]. DHJSD has been widely used in the treatment 
of lumbar disc herniation [24] [25], and other orthopedic diseases, such as knee 
arthritis and osteoporosis [26] [27]. A systematic review and meta-analysis for 
DHJSD in the treatment of lumbar disc herniation also showed good effective-
ness and safety [23]. In our case, after surgery, this patient was treated with 
DHJSD, with the dosage of 100 ml per day for three months. With the follow-up, 
the patient’s symptoms improved significantly. It is proved that surgery com-
bined with Chinese herbal medicine DHJSD therapy is an effective treatment for 
this patient. 

4. Conclusion 

We should pay more attention to patients with spinal degenerative diseases, and 
must pursue the unity of medical history, signs, and images. In case of difficult 
patients, more comprehensive examinations are required, and the main focus 
and responsible segment are determined through comprehensive analysis. Fur-
ther exploration is needed when the manifestation could not be reasonably ex-
plained by the acquired information, especially when some focal lesions exist 
while some potential coexisted problems are ignored due to incomplete exami-
nations. 
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