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Aseptic Humeral Nonunion: What Went Wrong?
What to Do? A Retrospective Analysis of 20 Cases

Jinil Kim, M.D., Jae-Woo Cho, M.D., Won-Tae Cho, M.D., Jun-Min Cho, M.D.1,
Namryeol Kim, M.D., Hak Jun Kim, M.D., Jong-Keon Oh, M.D., Jin-Kak Kim, M.D.

Department of Orthopaedic Surgery, and 1General Surgery, Korea University Guro Hospital, Seoul, Korea

Purpose: Due to recent advances in internal fixation techniques, instrumentation and orthopedic implants there is
an increasing number of humeral shaft fracture treated operatively. As a consequence, an increased number nonunion
after operative fixation are being referred to our center. The aim of this study is to report the common error during
osteosynthesis that may have led to nonunion and present a systematic analytical approach for the management of asep-
tic humeral shaft nonunion.

Methods: In between January 2007 to December 2013, 20 patients with humeral shaft nonunion after operative pro-
cedure were treated according to our treatment algorithm. We could analysis x-rays of 12 patients from initial treatment
to nonunion. In a subgroup of 12 patients the initial operative procedure were analyzed to determine the error that
may have caused nonunion. The following questions were used to examine the cases: 1) Was the fracture biology pre-
served during the procedure? 2) Does the implant construct have enough stability to allow fracture healing?

Results: In 19 out of 20 patients have showed radiographic evidence of union on follow up. One patient has to
undergo reoperation because of the technical error with bone graft placement but eventually healed. There were 2
cases wherein the treatment algorithm was not followed. All patients had problems with mechanical stability, and in 13
patients had biologic problems. In the analysis of the initial operative fixation, only one of 12 patients had biologic
problems.

Conclusion: In our analysis, the common preventable error made during operative fixation of humeral shaft fracture
is failure to provide adequate stability for bony union to occur. And with these cases we have demonstrated a systematic
analytic management approach that may be used to prevent surgeons from reproducing the same fault and reduce the
need for bone grafting. [ J Trauma Inj 2016; 29: 129-138 ]
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Fig. 1. Treatment Algorithm for Aseptic Nonunion after internal fixation of humeral shaft fracture.
Fig. 1. VIABLE - capable of healing (union) without biologic stimulation. e.g. hypertrophic.
Fig. 1. (elephant foot, horse hoof)
Fig. 1. NONVIABLE - Incapable of healing (union) without biologic stimulation e.g. Oligotrophic, Atrophic
Fig. 1. STABLE - Adequate fixation construct:
Fig. 1. 1) Minimum 6 cortices on each major fragment in conventional plating
Fig. 1. 2) Minimum 2 interlocking screw on each major fragment in nailing
Fig. 1. 3) No loosening around the implant
Fig. 1. 4) Acceptable alignment
Fig. 1. UNSTABLE - loosening around the implants; screw pullout; position change of the implant and associated deformity.
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Fig. 2. (A) 57-year-old male s/p revision plating+bone grafting. There was incomplete dissection of fibrous tissue thru the nonunion
site and as a result no bone graft placed on the posterior cortex. (B) 11 months post revision plating+bone grafting x-ray
shows union occurs only on the anterior cortex. Reoperation was done bone graft was placed on the posterior cortex and plate
was replaced with a smaller plate because complain of pain over the proximal part of the old plate. (C) 16 months post-op.

A B C

Fig. 3. Failure to achieve interfragmentary compression after open reduction internal fixation.
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Fig. 4. Placing the single interlocking screw on the proximal
part of the dynamic hole allows distraction at the frac-
ture site.
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Fig. 5. (A) 27-year-old male with Hypertrophic Nonunion after CR IMN (B) Increased Stability with Augmentation Plating (4.5 LC
DCP) (C) Radiographic Union at 6 months after Augmentation Plating.

A B C
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