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Abstract: A 17-year-old female adolescent presented with her mother to our clinic with a two-month history of left-sided chest pain 
and a one-week history of middle back pain. We diagnosed straight back syndrome based on the chest and thoracic radiographic 
findings and symptoms of chest pain, palpitations, and dyspnea. We reassured the patient that the disease was benign and advised her 
to start and continue chiropractic therapy. All symptoms, including back pain, disappeared in three weeks. Straight back syndrome is 
under-diagnosed, and back pain is less recognized as a symptom of the disease. 
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Background
Straight back syndrome is a congenital disease first described by Rawlings in 1960.1,2 It typically occurs in young, thin 
individuals who have a reduced sagittal diameter of the thoracic cage because of the absence of a normal thoracic kyphosis in 
the mid-upper dorsal spine.3 It was considered to not be a rare condition.4 In a case series of 50 patients, 36 were male patients 
with a mean age of 28 years (range 15–72 years), mean height of 1.71 m (range 1.45–1.89 m), and mean weight of 69.9 kg 
(range 49.3–111.5 kg). All patients had straightening of the upper dorsal spine, and two patients had mild pectus excavatum.5 

However, its incidence is still unknown partially due to under-diagnosis.6 A diagnosis is made by the confirmation of 
straightened dorsal spine using chest radiography. DeLeon et al7 first proposed the criterion, and Davies et al8 modified it. 
Other findings on chest radiography include “pancake” appearance, simulated cardiomegaly, levoposition of the heart, and 
prominence of the main pulmonary artery.8 Thoracic computed tomography is also used in diagnosis.9,10

Straight back syndrome is benign and usually asymptomatic; however, it may sometimes cause cardiovascular manifestations, 
mimicking organic heart disease.7 Symptoms are considered to be caused by compression of the heart and great vessels.11 Straight 
back syndrome may present with “cardiac” symptoms, such as palpitations, chest pain, and dyspnea.8 We present a case of straight 
back syndrome with intermittent middle back pain because, to the best of our knowledge, this symptom has rarely been reported in 
the literature.

Case Presentation
A 17-year-old female adolescent presented to our clinic with a two-month history of left-sided chest pain and a one-week 
history of left-sided back pain at the level of T7. The chest pain was accompanied by palpitations and dyspnea occurring 3 to 4 
days per week. A week before the first visit, the palpitations and dyspnea became less frequent, and she developed a daily 
intermittent dull pain on the left side of the chest and middle back without radiation, simultaneously in most cases. The clinical 
course is shown in Figure 1. The pain occurred both on exertion and at rest, lasting for hours, with no alleviative or aggravating 
factors. She reported pain intensity of 2 to 6 on a 10-point scale. The intensity changed during an attack, and the average was 4. 
She was healthy otherwise. There was no limitation in daily life. She visited a local doctor one month prior to visiting our 
clinic. Holter electrocardiographic and laboratory test findings were normal. Her medical history included migraine for three 
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years. Her regular medications were lomerizine, loxoprofen, and naratriptan for the prevention and acute treatment of 
migraine. Her migraine was well controlled, and she rarely experienced attacks. She denied trauma or prior surgeries. She 
denied suspected symptoms or family history for autoimmune or inflammatory conditions.

Her blood pressure was 107/60 mmHg and pulse rate was 62 beats/min. She was 162 cm in height and 43 kg in 
weight, with a body mass index of 16.4 kg/m2. No murmur or arrhythmia was audible on her cardiovascular examination. 
The lungs were clear to auscultation bilaterally. Chest palpation provoked non-reproducible local pain in the lower 
sternocostal joints; horizontal arm traction maneuver and the crowing rooster maneuver provoked no pain. There was no 
tenderness on muscles and bones in the upper body.

Electrocardiographic and laboratory findings, including thyroid function, were normal. Chest and thoracic radio-
graphic examination showed straightening of the upper thoracic spine and a loss of normal kyphotic curvature (Figure 2). 
Lower rib radiographs revealed no fracture or pneumothorax. We suspected straight back syndrome, according to the two 
different diagnostic criteria proposed by Davies et al8 and DeLeon et al7 (Table 1). The distance between the middle of 
the anterior border of T8 to a vertical line connecting T4 to T12 was 0.91 cm. The anteroposterior diameter was 74.0 cm, 
and the transverse diameter was 243.2 cm. We advised her to start and continue chiropractic therapy to increase thoracic 
kyphosis. We proceeded with watchful waiting for one month in outpatient care.

After this first visit, the chest and back pain gradually relieved. Palpitations and dyspnea scarcely occurred. All symptoms 
disappeared within three weeks. At the one-month follow-up visit, echocardiography was performed, revealing trivial mitral 
regurgitation without prolapse. We confirmed the diagnosis of straight back syndrome. We reassured the patient that the 
disease is benign, and advised her to continue chiropractic therapy. She has not had relapse of severe symptoms or the need to 
visit the hospital. She never visited our clinic in the subsequent year.

Figure 1 Clinical course.

Figure 2 Chest radiographs. 
Notes: (A) Anteroposterior view demonstrates clear lung fields. (B) Lateral view demonstrates a straight thoracic spine and a narrow anteroposterior diameter.
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Discussion
We have presented a case of straight back syndrome with intermittent middle back pain. During the course of the disease, 
the back pain disappeared together with the chest pain. We diagnosed straight back syndrome based on the radiographic 
findings and the symptoms of chest pain, palpitations, and dyspnea. Frequent concomitant symptoms that have been 
reported include palpitations (38%), chest pain (29%), and dyspnea (19%).8 Although back pain can be a primary 
symptom, its frequency remains unknown.12–14 In our case, the three typical symptoms were accompanied by middle 
back pain. In our opinion, we can attribute the back pain to straight back syndrome based on the convergence projection 
theory. The pathophysiology of straight back syndrome is yet to be clarified; however, chest symptoms can be explained 
by compression of the heart and great vessels.11 In rare cases, straight back syndrome induced pathological Q wave on 
electrocardiography with normal serum cardiac biomarkers, and even myocardial damage manifesting as acute myocar-
dial infarction.15,16 Patients with acute coronary syndromes sometimes present with referred pain in the back or jaw.17 

This can be explained by the convergence projection theory, in that the convergence of visceral and somatic stimuli can 
lead to referred somatic pain.17 Women are more likely than men to have pain radiating to the back in myocardial 
infarction (34.2% vs 17.4%).18 We cannot state that our patient suffered from acute myocardial infarction; however, it is 
physiologically reasonable that straight back syndrome can cause middle back pain as well as chest pain. As the back 
pain mostly occurred simultaneously with chest pain regardless of physical movement, it is less likely to be caused by 
muscles or joints.

The early diagnosis of straight back syndrome may lead to early detection and proper management of valvular heart 
disease. The presentation of straight back syndrome can vary from asymptomatic to a wide range of symptoms associated 
with various abnormal cardiac findings.19 This may be a cause of its under-diagnosis. The diagnosis of straight back 
syndrome is usually based on clinical symptoms and chest radiography; however, echocardiography is recommended to 
evaluate organic heart diseases.5 It is because straight back syndrome is often associated with valvular heart disease, 
especially mitral valve prolapse. Davies et al8 found that 67% of patients had clinical or echocardiographic evidence of 
mitral valve prolapse. Ansari et al5 reported that 58% of patients had echocardiographic evidence of mitral valve 
prolapse. In our case, an echocardiogram revealed trivial mitral regurgitation, but not mitral valve prolapse. It did not 
explain the chest symptoms and required no further intervention.

Treatments include watchful waiting, conservative treatment, and surgery. The disease is typically benign in nature 
even with subjective symptoms.3 Recent reports have shown that chiropractic therapy to improve thoracic kyphosis may 
be effective.12–14 Some patients with severe airway compression require operative treatment.20 We found that this 
patient’s condition was not severe to undergo surgery, and we advised her to perform active pectoralis muscle stretch 
involving shoulder extension with scapular retraction. The patient’s symptoms disappeared by this chiropractic therapy.

Conclusions
We have presented a case of straight back syndrome with middle back pain. Straight back syndrome may occur more 
frequently and may be overlooked due to the misdiagnosis. Highlighting the condition will provide healthcare profes-
sionals more knowledge on identification and management of the condition. In patients with middle back pain 
accompanied by chest symptoms, we suggest considering the possibility of straight back syndrome.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article.

Table 1 Diagnostic Criteria for Straight Back Syndrome

Study Criteria

Davies et al8 The distance between the middle of the anterior border of T8 to a vertical line connecting T4 to T12 < 1.2 cm.

DeLeon et al7 A ratio of the anteroposterior to the transverse diameter was or less than 1:3.
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