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Ayoub et al. [1] that classic metaphyseal le-
sions are not traumatic lesions contradicts 
published investigations and is made in con-
trast to the classic discussions of child abuse 
in publications such as that of John Caffey 
[5].” Caffey noted these lesions as early as the 
3rd (1956) edition of his text, Pediatric X-Ray 
Diagnosis [5], in which metaphyseal “chip” 
fractures occurred in the entity he termed 
“traumatic infantile hyperostosis.” In a 1957 
article [6] and the 4th (1961) edition of his 
text, Pediatric X-Ray Diagnosis [7], Caffey 
presented a diagram depicting “corner” and 
“bucket-handle” patterns of metaphyseal in-
jury. In the 6th and subsequent editions of his 
book, Caffey stated that these injuries were 
the consequence of the battered child syn-
drome. Kleinman (Kleinman PK, oral commu-
nication, 2013) noted that Frederick Silverman 
[8] wrote about Caffey’s assertion that these 
lesions represented inflicted injuries. In 1953, 
Silverman [9] used the term “metaphyseal le-
sions,” and stated that these injuries were due 
to child maltreatment. He continued to do 
so in the textbook, The Battered Child [10], 
which led to multiple texts and scientific ar-
ticles that mentioned similar characteristic in-
flicted injuries. 

In 2011, to provide further evidence of the 
association of classic metaphyseal lesions 
and abuse, Kleinman et al. [11] identified the 
absence of metaphyseal abnormalities in 42 
low-risk infants versus nine classic metaphy-
seal lesions in 18 infants who were at high 
risk for physical abuse, and they found a 
statistically significant difference (p < 0.0001) 
between the two groups. According to Dr. 
Kleinman (Kleinman PK, oral communica-
tion, 2013), Ayoub and his coauthors [1] do 
not justify their stated conclusion that, “Clas-
sic metaphyseal lesions are not true fractures 
but rather a combination of tissue-process-
ing artifacts and misinterpreted findings of 
healing rickets.” Kleinman and his coinves-
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I
n this issue, David Ayoub et al. [1], 
in their article, “A Critical Review 
of the Classic Metaphyseal Le-
sion: Traumatic or Metabolic?,” 

review the hypothesis that classic metaphyseal 
lesions represent traumatic changes in abused 
infants, and they compare these lesions with 
those resulting from healing rickets. The au-
thors note that the term “classic metaphyseal 
lesion” was first used in 1986 by pediatric radi-
ologist Paul Kleinman and colleagues [2], who 
hypothesized that the lesions represented 
unique metaphyseal fractures in four young in-
fants allegedly subjected to physical abuse. 
Ayoub et al. conclude by stating, “The hypoth-
esis that classic metaphyseal lesions are sec-
ondary to child abuse is poorly supported. 
Their histologic and radiographic features are 
similar to healing infantile rickets.” 

This point of view is not without con-
troversy. Paul Kleinman maintains that the 
“classic metaphyseal lesion is, on investi-
gation and correlation, a characteristic me-
taphyseal lesion related specifically to and 
correlated with the mechanisms and lo-
cation of physical abuse of an infant or 
child” (Kleinman PK, oral communication, 
2013). He bases this statement on investiga-
tions he has made in collaboration with two 
histopathologists, Sandy C. Marks and Brian 
D. Blackbourne [2, 3]. Kleinman (Kleinman 
PK, oral communication, 2013) also indi-
cates that Ayoub et al. [1], in their literature 
review, have omitted certain relevant pub-
lished articles in which the metaphyseal le-
sion histology and its location and cause are 
discussed, including correlation of the clas-
sic metaphyseal lesion with visualized skel-
etal manifestations of physical abuse in de-
ceased children. Kleinman has provided 
additional references and comments related 
to this topic [4–22].

Kleinman (Kleinman PK, oral communi-
cation, 2013) asserts that, “the conclusion by 
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tigators [12, 13] have emphasized the impor-
tance of processing technique to avoid arti-
facts that may be confused with meta physeal 
or physeal injury. In a histologic image (Fig. 
5A in Ayoub et al.), the authors do not indi-
cate that the legend published in the origi-
nal article (Fig. 1A in Kleinman et al. [13]) 
states that “artifactual widening of plane of 
fracture is evident.” The authors also do not 
note that the micrograph corresponds with 
a classic metaphyseal lesion evident on the 
corresponding (preautopsy) skeletal survey 
image published as part of the figure. 

Ayoub et al. [1] indicate that rickets is a 
known systemic process, and typical histolog-
ic alterations are therefore evident at all active 
sites of endochondral bone formation [15]. In 
the 31 infants included in the original study 
as well as infant fatalities examined with 
Rosenberg, investigators found no histopath-
ologic evidence of rickets [11]. In discussing 
infantile rickets, says Kleinman (Kleinman 
PK, oral communication, 2013), Ayoub et al. 
also invoke temporary brittle bone disease, in-
cluding data from other sources [17] (Fig. 6) 
as well as including citations on the subject. 
The concept of temporary brittle bone disease 
has been rejected by national and internation-
al societies of pediatric radiologists [16]. Me-
taphyseal fragmentation lesions should merit 
consideration in the differential diagnosis in 
young children [18–21].

The radiologic-histopathologic studies by 
Marks, Rosenberg, Blackbourne, and Kleinman 
[2, 3, 13, 18] have provided insights into this dis-
tinct traumatic injury, and these studies pro-
mote differentiation of classic metaphyseal le-
sions from potential mimics. In their article, 
Ayoub et al. [1] omit a presentation of existing 
investigative science, although their article in-
cludes a discussion of published material, in-
cluding investigated case material. Their arti-
cle does not contain a validated discussion of 
the fact that classic metaphyseal lesions, de-
scribed and histologically investigated and cor-
related with radiologically visible metaphyse-
al lesions, are characteristically encountered in 

association with other life-threatening inflicted 
injuries, a reality that has been discussed in 
the literature. Kleinman (Kleinman PK, oral 
communication, 2013) believes that to assert 
otherwise may impede progress in understand-
ing the mechanisms and appearances of inju-
ries and may make it difficult to convey the im-
portance of these findings to other physicians, 
care providers, investigators, and legal coun-
sel. Failure to recognize and respond accord-
ingly to cases of possible physical abuse plac-
es infants and children at risk of serious and 
potentially fatal injuries [22]. Statements to the 
contrary, such as those by Ayoub et al., have 
the potential to negatively affect the welfare 
of a group of vulnerable children and infants, 
whose interests pediatricians and caregivers 
are committed to defend.
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The reader’s attention is directed to the article pertaining to this commentary, which 
appears on the preceding pages.
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