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Objective: Congenital dislocation of the radial head (CRHD) is a rare condition, with bilateral anterior cases being even less common worldwide. Only a few cases had residual pain after adulthood, even when left untreated. Herein, we describe an adult case of bilateral anterior CRHD with significant pain and snapping during motion. The aim of this study was to report the physical and radiological findings, treatment methods, and short-term outcomes of our case and to review adult CRHD cases in the literature.



Patient: A 21-year-old male patient presented to our hospital with chief complaints of snapping and exacerbated pain during motion in his left elbow.



Diagnoses and interventions: Detailed medical history and physical examination results were recorded. Radiographic examinations were performed on the bilateral elbow, and the diagnosis of bilateral anterior congenital radial head dislocation was confirmed. To relieve the pain and snapping in the left elbow, we performed open reduction and fixation of the radial head with annular ligament reconstruction and ulnar osteotomy. Postoperatively, the elbow rested at 90° flexion with a cast for 16 weeks, and the K-wire was removed on the 10th week; afterward, active functional exercises were performed.



Outcomes: The patient was followed-up for 1 year. The pain in his left elbow was relieved with a reduction in the visual analog scale score from 7 to 3. The range of motion of the left elbow was changed from 0° to 135° (preoperative) to −5° to 120° (postoperative) (extension–flexion) without any snapping. However, restrictions in external rotation have not yet been fully resolved. Further physical rehabilitation is required.



Conclusion: When managing patients with congenital radial head dislocation, the contralateral elbow should be evaluated to identify potential bilateral cases. Surgical options should be discussed with adult patients only for the strong need for functional improvement, although the outcomes may not be fully satisfactory.
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Introduction

Congenital dislocation of the radial head (CRHD) is a rare condition but is still the most common congenital abnormality of the elbow (1, 2). The estimated incidence of CRHD ranges from 0.06% to 0.16% (3–5). Unilateral or bilateral sides can be affected; sometimes, they are also associated with other genetic disorders (1, 6). One study suggested that CRHD is not commonly found at birth; rather, it is diagnosed in the patients’ childhood or adolescence when the limitation of range of motion (ROM) or pain in the elbow appears (7). Early diagnosis of this deformity is difficult because identification on plain radiographs in young children is hard. The epiphyseal centers of the radial head and capitellum of the humerus are immature, and the ossifications are not complete until 5 years of age (7). However, even if left untreated, adult CRHD cases with obvious symptoms are rare. Here, we describe an adult patient with progressive pain and snapping in his left elbow and discuss our treatment choices and the subsequent outcomes. Furthermore, we reviewed the literature regarding adult CRHD cases and summarized the progress in its etiology, diagnosis, and treatment.



Case description

This study was approved by the Ethics Committee of the China-Japan Union Hospital of Jilin University. Signed informed consent was obtained from the patient in accordance with the Declaration of Helsinki. A 21-year-old male patient presented to our hospital with the primary concern of increased pain and snapping during flexion when performing certain rotating actions, such as turning a key in a door or flexing his left elbow. He had no history of trauma, relevant family history, or other congenital abnormalities. The patient had not previously received inpatient treatment. Physical examination revealed an ROM of 0°–135° (extension–flexion) in the left elbow and 0°–145° in the right elbow. Restriction of external rotation was observed in the left elbow with palpated snapping. The bearing angles of the left and right elbows are 15° and 20°, respectively. Abnormal movements of the radial head could be palpated while flexing and extending both elbows. Plain radiographs of both elbow joints in anterior–posterior (AP) and lateral (LAT) views revealed an anterior dislocation of the radial head, dysplastic capitellum, and valgus deformity in the proximal ulna on both sides. In addition, the length of the radius and ulna (LRU) was measured for both sides, as well as the ratio of the length of radius to ulna (RLRU) (Figure 1). Based on these findings, bilateral anterior CRHD was diagnosed. A visual analog scale (VAS) pain questionnaire was 7 reported to the patient for his left elbow during motion. Since the patient found a snapping sound, abnormal movement of the radial head, and exacerbated pain in his left elbow, which had deeply affected his quality of life, and after thoroughly discussing all treatment options, the surgical approach was preferred.


[image: Figure 1]
FIGURE 1
AP and LAT radiographs of bilateral anterior congenital radial head dislocation in a 21-year-old male. (A, B) AP and LAT of the left elbow. (C, D) AP and LAT of the right elbow. (E, F) AP and LAT showing the measurement of LRU of the left elbow; the RLRU are 0.9100 AP and 0.9984 LAT. (G, H) AP and LAT showing the measurement of LRU of the right elbow; the RLRU are 0.9144 AP and 1.0105 LAT. AP, anterior -posterior; LAT, lateral; LRU,the length of the radius and ulna; RLRU,the ratio of the length of radius to ulna.


An extended lateral approach was used to expose the proximal radial and ulna. Proliferating scar tissues in the humeroradial joint were removed, and the protruding dome-shaped articular surface of the radial head was trimmed into a normal shape to fit the intended anatomical joint space. Oblique osteotomy was performed in the proximal ulnar metaphysis with an approximately 30° tilt to the shaft axis. By folding the ulnar shaft, the space for containing the radius was created, and the radial head was reduced to its anatomic position. The capitulum and radial head were then fixed with a 2.5-mm Kirschner wire (K-wire) with elbow flexion at 90°. The annular ligament was reconstructed to maintain the stability of the radial head over the long term. Postoperatively, indomethacin was administered at 25 mg/day for 6 weeks to prevent ectopic ossification (8). The elbow was placed in a cast at 90° flexion and in neutral position for 16 weeks. After 10 weeks, the K-wire was removed, and intermittent passive motion exercises were initiated. The cast was removed 16 weeks after surgery, and detailed active exercises were provided. Currently, the patient has been followed-up for 1 year and is still undergoing systematic rehabilitation. The ROM of the left elbow was now −5° to 120° (extension–flexion), and the external rotation was improved, but restriction still existed. At the 1-year postoperative follow-up, the VAS score had decreased from 7 to 3. Abnormal movement and snapping of the radial head were resolved. The entire treatment process was organized into a timeline, with corresponding photographs added at each stage of the process (Figure 2). Further guidance regarding functional exercises was provided to the patient.
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FIGURE 2
(A) Timeline of duration of each treatment. (B) (a) Preoperative CT scan and reconstruction of the left elbow revealed the dislocated radial head. (b) AP of intraoperative plain radiograph: the capitulum and radial head were secured by inserting a 2.5-mm K-wire while the elbow was flexed at a 90°; (c) Eight-month postoperative plain radiograph demonstrated callus formation at the proximal ulna, and the radial head was in its anatomic location; (d) After the surgery, the left elbow's ROM was assessed 1 year later. AP, anterior–posterior; ROM, range of motion; K-wire, Kirschner wire.




Literature review


Materials and methods

Relevant literature published until December 2022 was retrieved from PubMed, Web of Science, and Embase databases. The keywords used for the searches included “congenital/connatural,” “radial head*,” “dislocation*,” and “adults.” The retrievals were only for articles written in English. The search field was the Title/Abstract. In addition, we screened the references of each study to ensure that most of the studies were included.



Results

In total, 446 studies were identified. After filtering out duplicates and off-topic and non-English articles, we retrieved a total of nine publications with nine CRHD patients older than 18 years. The literature search process is shown in Figure 3, and detailed information on the retrieved cases is listed in Table 1. Although some patients were diagnosed at the age of <18 years, no patients received any kind of treatment before adulthood. Of the nine patients, five had bilateral CRHD, two had unilateral CRHD, and no description on the sides was found in the other two patients.


[image: Figure 3]
FIGURE 3
Flow diagram for the retrieval and screening of the reviewed publications.



TABLE 1 Clinical characteristics of retrieved cases.
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Etiology and diagnosis

According to the medical histories of the reviewed cases, two patients were found to have CRHD when they presented to the hospital with trauma; one patient who had Steinfeld syndrome was unable to pronate or supinate whose elbows on physical examination were diagnosed with bilateral CRHD; one patient with carpal tunnel syndrome was found to have bilateral CRHD; and another patient with radial longitudinal deficiency was found to have unilateral CRHD. Because of the possibility of inheriting factors, one patient was diagnosed with bilateral CRHD during her health check-up, while her daughter was also diagnosed with bilateral CRHD, but no clear genetic pattern was revealed. The diagnoses of the other three patients were made when they visited hospitals for pain or restriction of forearm rotation on their elbows.



Treatment

There is no consensus on guidelines for treating adult CRHD. Among the patients included in our review, six individuals did not receive surgical treatment due to their lack of apparent pain or restricted movement, absence of elbow joint instability, personal preference against surgery, or having missed the optimal treatment age window for addressing this deformity. Out of the remaining patients, three opted for surgical intervention, which was performed either unilaterally or bilaterally based on the severity of their symptoms and the anticipated functional improvement.




Discussion

Approximately 60% of patients with congenital dislocation of the radial head also have other congenital abnormalities of the upper limb (16, 17). CRHD cases may be signified by the following characteristics (1, 18): (i) bilateral involvement, (ii) concurrent with other congenital anomalies, (iii) familial occurrence, (iv) no history of trauma, (v) irreducibility by closed maneuver, and (vi) dislocation at birth. CRHD is relatively tolerable in patients with fewer symptoms or intact ROM in the elbow, since quality of life is not significantly affected in these cases. In the long run, however, complications such as elbow instability and radioulnar joint disorder may occur in addition to osteoarthritis, neuropathy, or carpal tunnel syndrome (4, 19–21). According to Mardam-Bey and Ger (18), all patients without other anomalies were bilateral. However, much lower incidences of bilateral cases were reported by Almquist et al. (22) (42% of all cases) and Miura (23) (11 out of 34 cases). No difference in diagnostic standards has been reported for adult or juvenile CRHD.

However, the treatment strategy for adult patients with CRHD remains controversial. In our review, Futami et al. (10) performed rotational osteotomy of the radius; Bengard et al. (3) performed radial head excision, wrist arthroscopy, and triangular fibrocartilage complex debridement; and Błoński et al. (12) combined proximal radius osteotomy and partial anterior capsulectomy of the elbow joint. Despite limited improvement in pain, the overall outcomes were not ideal. One patient complained of persistent limitation in forearm supination (30°), and another patient did not show any improvement in function. As symptoms in childhood are usually mild and many remain asymptomatic during adolescence, follow-up without intervention is the standard management (1, 5, 24). Most authors favor conservative treatment or observation (1, 12, 18, 25). In some cases of CRHD diagnosed in childhood, closed reduction is still possible in selected cases with severe impairment of upper limb function or pain (12, 26). Radial head resection is indicated for adults but not for children (27, 28). Radial head resection can be performed in skeletally mature patients (1, 13), but Almquist et al. (22) were concerned about the loss of stability and development of cubitus valgus after the operation in the long term. Rotational osteotomy of the radius is a surgical procedure based on the principle of functional anatomy, according to which the radial head attains its best stability when the forearm is externally rotated (10). This procedure reduces the tension of the biceps tendon, which is considered the main factor responsible for recurrent anterior dislocation. It can further increase the strength of the pronator teres and pronator quadratus muscles. According to the literature, ulna osteotomy can also be applied in pediatric ulna deformity cases with favorable outcomes (5, 29), but it should be weighing against the potential risks of progressive cubitus valgus, supination weakness, and limitation in functional improvement in adult cases (11, 18, 24).

In the current case, the patient had bilateral anterior dislocations without any history of trauma. The anterior dislocation and overgrowth of the proximal radius may have resulted in an increased pressure or repetitive minor trauma on the lateral epiphysis of humerus, which eventually resulted in growth arrest, and with the continuing growth of the medial epiphysis, an additional cubitus valgus was brought (1). The bilateral radial heads of our patient were dome-shaped and dysplastic, and the nature of such anatomic characters indicated its congenital origin (30). Congenital malformation can cause length deformity of the radius or ulna; the real LRU is not accurate due to the magnification scale of our radiographs, and the normal RLRU ranged from 0.9286 to 0.9508 AP, and 0.9579 to 0.9698 LAT (31), which mismatch with our patient. Consequently, based on the presence of bilateral involvement, symmetrical radiographic findings, and the absence of a history of trauma, a posttraumatic dislocation has been ruled out as a potential cause for the patient's condition (7). Surgical intervention is recommended for the same reasons as correction of cubitus varus deformity, including functional limitations, elbow pain, and cosmetic concerns (1). The exacerbated pain and palpated snapping during motion in the left elbow reported by the patient were indications for surgery. Since postoperative complications such as elbow stiffness, ulnar nerve damage, and persistent malformation are common (1), the advantages and disadvantages of the surgery were explained to the patient in detail. The specific causes of CRHD remain unclear. Although familial occurrence has been reported, the exact genetic pattern has been confirmed (11, 32). Posterior dislocation is the most common form of this condition (65%), followed by anterior dislocation (18%) and lateral dislocation (17%) (1, 18). Open reduction combined with radius and/or ulnar osteotomy has been reported to produce favorable results in young patients (1, 5, 7, 29, 30, 33). This method not only prevents elbow instability that may occur after radial head resection but also treats the ulnar valgus deformity. We decided to perform these procedures along with temporary fixation of the radial head with a K-wire, even though our patient was older than those in the literature. Moreover, annular ligament reconstruction was applied to maintain the radial head in an anatomical position in the long term. Although the results of the surgery may not be perfect, the patient still had occasional pain; the restriction in external rotation was not fully restored, but the instability of the elbow during flexion was resolved. Therefore, we recommend that the patient continue aggressive functional exercise to increase the ROM of the elbow under the guidance of an experienced rehabilitation doctor.



Conclusion

In the current study, we reviewed the etiology, diagnosis, and treatment strategies of adult CRHD and presented an adult case of bilateral CRHD with exacerbated pain and snapping during motion on one side. Based on the knowledge in the literature and our experiences, we believe that the primary indications for surgery are excessive pain, apparent instability, and abnormal movement in the elbow, which affect the quality of life. We do not recommend surgical treatment for the sole purpose of motion improvement, as well as for asymptomatic cases.
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(bilateral) partial anterior capsulectomy of the elbow 15 (post-op); Supination: 50 (pre-op) to 50 (post-op); Pronation:
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