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Abstract
Residual deformity of the trochlea after fractures of the distal end of the humerus in children is well known
and is referred to as fishtail deformity. Despite numerous reports on this entity, the reason for various types
of fractures with the same results remains unknown. Fishtail deformities after non-displaced supracondylar
fractures are very rare. A 7-year-old boy with a non-displaced supracondylar fracture was treated
conservatively. Three years later, the patient returned to our hospital complaining of mild elbow pain.
Radiography revealed a fishtail deformity of the trochlea due to the premature fusion of the epiphysis. At the
latest follow-up at the age of 17 years, only a marginal limitation at the excursion of the elbow was observed,
and no additional treatment was needed. Fishtail deformities can occur even after a non-displaced
supracondylar fracture. Long-term follow-ups are required in children with distal humeral fractures.
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Introduction
Supracondylar fracture of the humerus is the most common fracture, accounting for approximately 60% of
all elbow fractures in children [1]. Many types of sequelae, such as neurovascular impairment, angular
deformities, premature growth arrest, avascular necrosis, malunion of the distal humerus, and stiffness of
the elbow, can occur after supracondylar fracture, regardless of the amount of displacement or treatment
methods [2]. Fishtail deformity of the distal humerus is a rare but non-negligible delayed complication of
supracondylar fractures in children [3]. Although very rare, fishtail deformities can occur after supracondylar
fractures without displacement, and has been reported in only a few cases [4,5]. Symptoms often do not
appear for the first few years following discovery in most cases. A fishtail deformity might predispose
patients to the development of osteoarthritis and result in functional disability later in life [6]. We report a
case of fishtail deformity after a non-displaced supracondylar fracture with a follow-up period of more than
10 years.

Case Presentation
A right-hand-dominant boy aged seven years and eight months fell from a horizontal bar about 1.5 meters
high with his left elbow extended and sustained a non-displaced supracondylar fracture (Gartland criteria
type I) of the distal humerus (Figure 1). A physical examination revealed slight swelling and pain in the
elbow, but no signs of nerve palsy or circulatory disturbance. Thus, no additional studies other than
radiography were performed during the first visit.
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FIGURE 1: X-ray of anteroposterior (A) and lateral (B) views of the elbow
joint on the day of initial injury.
Anteroposterior view (A) shows a supracondylar fracture of the distal humerus without displacement.

He was treated conservatively with 80° of elbow flexion and neutral forearm rotation using a long-arm
splint for three days. At the second visit, normal motor, sensory, and circulatory functions were confirmed,
which were then changed to a long-arm cast with the elbow at 90° flexion. The cast was removed four weeks
after the injury, and active range of motion (ROM) exercises for the elbow were permitted. At the six-week
follow-up, radiography revealed synostosis of the fracture site without displacement or deformity (Figure 2).
The patient complained of no pain, and a completely normal ROM of the elbow (5° of extension, 130° of
flexion, 90° of pronation and supination), equivalent to that of the unaffected side, was achieved.
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FIGURE 2: X-ray of anteroposterior (A) and lateral (B) views of the elbow
joint six weeks after the initial injury.
Bone healing without any deformation was obtained.

Three years after the fracture, he revisited our hospital complaining of pain in the left elbow while jumping
over a vaulting horse. Radiography of the elbow revealed an irregular articular surface of the capitellum and
trochlear deformity (Figure 3). A fishtail deformity is classified as type A according to Wilkins et al., which
involves the lateral portion of the medial Christa apex of the trochlea [7]. MRI of the elbow performed one
week after the second injury showed a bone bruise and a partial chondral defect of the capitellum,
hydrarthrosis, and deformity of the lateral part of the trochlea (Figure 4).
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FIGURE 3: X-ray of anteroposterior (A) and lateral (B) views of the elbow
joint three years after initial injury.
The distal end of the humerus is not completely ossified. However, a deformity of the articular surface at the
trochlea is suspected.
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FIGURE 4: STIR coronal section MRI of the elbow joint after the second
injury.
Hydrarthrosis and deformity of the lateral part of the trochlea are apparent. 

STIR: Short tau inversion recovery.

It was a consolation that the congruity of the ulnohumeral joint was preserved; thus, the patient underwent
conservative treatment again and was kept under observation. The carrying angle was 18° on the unaffected
side while it was 12° on the affected side in radiographic measurements and a fishtail deformity was evident
four years after the initial injury, there was no complaint of persistent pain nor neurological issues at the
elbow. Annual follow-up is still ongoing at the age of 17 years, and partial deformity of the trochlea has
passed without progression (Figure 5), with mild limitation of ROM of the elbow (130° in flexion and -20° in
extension), but no limitation in range of forearm (90° in pronation and 90° in supination) nor significant
change of carrying angle.
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FIGURE 5: X-ray of the elbow joint 10 years after initial injury.
Fishtail deformity due to growth impediment of the lateral part of the trochlea and compensatory hypertrophy of the
radial head is evident.

Discussion
We report a case of fishtail deformity of the distal humerus that became evident three years after a non-
displaced supracondylar fracture. Fishtail deformity of the distal humerus is a rare and delayed complication
of distal humeral fractures in children [3]. In 1948, McDonnell and Wilson first reported avascular necrosis
in the distal humeral epiphysis as a sequence of distal humeral fractures, which included four cases of
supracondylar fractures [8]. Wilson first used the term "fishtail deformity" in 1955 to describe the shape of
the deformed distal humerus caused by an undeveloped lateral trochlea after a lateral condylar fracture [6].
Since then, several cases of fishtail deformity have been reported in children. As time progressed, it became
clear that fishtail deformities can occur after almost any kind of distal humeral fracture, including lateral
condyle fractures, medial condyle fractures, physeal separations, and supracondylar fractures [2,3]. Among
these fractures, most fishtail deformities have been reported to occur because of displacement or surgical
invasion. To the best of our knowledge, reports of fishtail deformity as a sequela of non-displaced
supracondylar fractures treated conservatively without reduction are extremely rare, with only few cases
reported in the English literature prior to our case [4,9].

Vascular insults and idiopathic growth disturbances are two major theories concerning the etiology of
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fishtail deformity [3,9]. Although no conclusion has been reached as to which of these two theories is
veracious, the vascular theory, which has been favored in recent reviews, is supported because of its
anatomical features [9]. Haraldsson investigated the blood flow at the distal end of the humerus in children
and reported that the glenoid region has lateral vessels that nourish the apex to the outside of the
glenoid and medial vessels that nourish the inside of the glenoid, which do not anastomose with each other
[10]. They discovered that the trochlear ossification nucleus was supplied by a terminal vessel. Yang et al.
studied the microcirculation of the distal humeral epiphyseal cartilage and demonstrated longitudinal
vascularity in the epiphyseal cartilage, with no communication between the capitellum and trochlea [11].
They advocated that disruption of either the longitudinal intraosseous vasculature or the vascular arch in
more than two places may lead to selective avascular necrosis of the epiphyseal cartilage between the
capitellum and trochlea. 

Wilkins et al. proposed two patterns of avascular necrosis in the distal humerus [7]. Type A involves the
lateral part of the medial Christa apex of the trochlea, which is considered a classical fishtail deformity,
mainly observed after supracondylar and lateral condylar fractures. Type B involves the entire trochlea and
often some part of the medial metaphysis in older children or after medial condylar fractures. Our case
resulted in a type A fishtail deformity according to the classification by Wilkins et al. [7]. Etier et al.
hypothesized that the etiology of vascular disruption in non-displaced supracondylar humeral
fractures involves the tamponade effect [9]. Non-displaced fractures result in a fractured hematoma
contained in an intact capsule, with the potential to increase pressure and lead to occlusion of the lateral,
intra-articular vessels, which might result in a type A fishtail deformity. This theory may explain our case.
However, the actual mechanism of this deformation is yet to be elucidated.

Recently, the term fishtail deformity has no longer been very rare for many pediatric orthopedists after distal
humeral fractures; however, its importance in clinical practice is not yet widely recognized. This is due to
the rarity and absence of symptoms during childhood. It should be noted that the degree of deformation can
increase with growth, and problems, such as cracking, pain, or loss of mobility can occur when the
humeroulnar joint is affected. Surgical treatment may be an option for patients with significant functional
impairment.

As fishtail deformities can cause problems later in life, the longest possible follow-up until bone
maturation is desirable. Although it is very difficult to follow up on all cases over a long period after a
supracondylar fracture of the elbow, we have a responsibility to inform parents to return for follow-up if the
patient complains of any kind of discomfort in the elbow in the future. It must be noted that fishtail
deformities can occur after almost any type of distal humeral fracture, including non-displaced
supracondylar fractures. The deformity becomes more pronounced with bone maturity, and long-term
follow-up is required for distal humeral fractures in children.

Conclusions
Fishtail deformities can occur after almost any type of distal humeral fracture, including non-displaced
supracondylar fractures. The deformity becomes more pronounced with bone maturity, and long-term
follow-up is required for distal humeral fractures in children.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Hideaki Ishii, Takanori Shintaku, Shu Yoshizawa, Hiroyasu Ikegami

Acquisition, analysis, or interpretation of data:  Hideaki Ishii, Takanori Shintaku, Shu Yoshizawa,
Takahiro Maeda, Hiroyasu Ikegami

Drafting of the manuscript:  Hideaki Ishii, Takanori Shintaku, Shu Yoshizawa, Takahiro Maeda, Hiroyasu
Ikegami

Critical review of the manuscript for important intellectual content:  Takanori Shintaku, Takahiro
Maeda, Hiroyasu Ikegami

Supervision:  Hiroyasu Ikegami

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the

2024 Ishii et al. Cureus 16(2): e54734. DOI 10.7759/cureus.54734 7 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Houshian S, Mehdi B, Larsen MS: The epidemiology of elbow fracture in children: analysis of 355 fractures,

with special reference to supracondylar humerus fractures. J Orthop Sci. 2001, 6:312-5.
10.1007/s007760100024

2. Bronfen CE, Geffard B, Mallet JF: Dissolution of the trochlea after supracondylar fracture of the humerus in
childhood: an analysis of six cases. J Pediatr Orthop. 2007, 27:547-50. 10.1097/BPO.0b013e318070cc60

3. Narayanan S, Shailam R, Grottkau BE, Nimkin K: Fishtail deformity--a delayed complication of distal
humeral fractures in children. Pediatr Radiol. 2015, 45:814-9. 10.1007/s00247-014-3249-9

4. Schulte DW, Ramseier LE: Fishtail deformity as a result of a non-displaced supracondylar fracture of the
humerus. Acta Orthop Belg. 2009, 75:408-10.

5. Morrissy RT, Wilkins KE: Deformity following distal humeral fracture in childhood . J Bone Joint Surg Am.
1984, 66:557-62.

6. Wilson JN: Fractures of the external condyle of the humerus in children . Br J Surg. 1955, 43:88-94.
10.1002/bjs.18004317714

7. Wilkins KE, Beaty JN, Chambers HG, Toniolo RM: Fractures and dislocation of the elbow region . Fractures in
children. Rockwood CA, Wilkins KE, King R (ed): Lippincott Williams & Wilkins, Philadelphia; 1996. 4:822-
30.

8. McDonnell DP, Wilson JC: Fractures of the lower end of the humerus in children . J Bone Joint Surg Am.
1948, 30:347-58.

9. Etier BE Jr, Doyle JS, Gilbert SR: Avascular necrosis of trochlea after supracondylar humerus fractures in
children. Am J Orthop (Belle Mead NJ). 2015, 44:E390-3.

10. Haraldsson S: The intra-osseous vasculature of the distal end of the humerus with special reference to
capitulum; preliminary communication. Acta Orthop Scand. 1957, 27:81-93.

11. Yang Z, Wang Y, Gilula LA, Yamaguchi K: Microcirculation of the distal humeral epiphyseal cartilage:
implications for post-traumatic growth deformities. J Hand Surg Am. 1998, 23:165-72. 10.1016/S0363-
5023(98)80107-X

2024 Ishii et al. Cureus 16(2): e54734. DOI 10.7759/cureus.54734 8 of 8

https://dx.doi.org/10.1007/s007760100024
https://dx.doi.org/10.1007/s007760100024
https://dx.doi.org/10.1097/BPO.0b013e318070cc60
https://dx.doi.org/10.1097/BPO.0b013e318070cc60
https://dx.doi.org/10.1007/s00247-014-3249-9
https://dx.doi.org/10.1007/s00247-014-3249-9
https://pubmed.ncbi.nlm.nih.gov/19681330/
https://journals.lww.com/jbjsjournal/abstract/1984/66040/deformity_following_distal_humeral_fracture_in.10.aspx
https://dx.doi.org/10.1002/bjs.18004317714
https://dx.doi.org/10.1002/bjs.18004317714
https://books.google.co.jp/books/about/Fractures_in_Children.html?id=U_520AEACAAJ&redir_esc=y
https://journals.lww.com/jbjsjournal/abstract/1948/30020/fractures_of_the_lower_end_of_the_humerus_in.9.aspx
https://pubmed.ncbi.nlm.nih.gov/26447417/
https://pubmed.ncbi.nlm.nih.gov/13520349/
https://dx.doi.org/10.1016/S0363-5023(98)80107-X
https://dx.doi.org/10.1016/S0363-5023(98)80107-X

	Residual Deformity of the Trochlea After Non-displaced Supracondylar Fracture in a Child: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: X-ray of anteroposterior (A) and lateral (B) views of the elbow joint on the day of initial injury.
	FIGURE 2: X-ray of anteroposterior (A) and lateral (B) views of the elbow joint six weeks after the initial injury.
	FIGURE 3: X-ray of anteroposterior (A) and lateral (B) views of the elbow joint three years after initial injury.
	FIGURE 4: STIR coronal section MRI of the elbow joint after the second injury.
	FIGURE 5: X-ray of the elbow joint 10 years after initial injury.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


