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ntramedullary nails are standard treatment for lower

extremity long-bone fractures. Implant failure (nail

fracture) is usually associated with nonunion but can

occur with a healed fracture. Broken-nail extraction is
usually required in the treatment of an associated nonunion
but may also be indicated if symptomatic with a healed frac-
ture. Extraction of a broken nail can be quite challenging.
Many authors have described techniques for extracting the
distal fragment of broken nails.

In this article, we report the case of a patient with a
segmentally broken Kiintscher nail (K-nail) with a healed
femoral shaft fracture. The nail was removed 14 years after
fracture healing.

CASE REPORT

A man in his mid-30s was referred for right greater trochan-
teric and anterior thigh pain aggravated by activity. Fourteen
years earlier, he had sustained a closed femoral shaft fracture
and was treated with an open Kiintscher nailing. The postop-
erative course was uncomplicated. The fracture healed in 7
months, during which he was kept non— or partially weight-
bearing. The treating surgeon reviewed him 6 years after
fracture healing for pain in the right trochanteric region and
knee. An attempt was made to remove the K-nail, but it was
fractured, and only its most proximal fragment was removed.
Symptoms were temporarily relieved. Four years later, the
patient had recurrent trochanteric pain, controlled with corti-
costeroid injection. Six months before being referred to our
institution for definitive management, he developed anterior
thigh pain, which was intermittently treated with nonsteroidal
anti-inflammatory drugs.

Both lower extremities were of equal length and normal
alignment. The right thigh had lateral midthigh and trochan-
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teric scars, both of which were soundly healed and lacked
inflammatory signs. The patient had full, pain-free range
of motion of both right hip and knee. The right knee had
some anteroposterior instability compared with the con-
tralateral side. Magnetic resonance imaging was warranted
but could not be done because of the hardware. The distal
neurovascular supply was normal. Total leukocyte count
was high-normal, and C-reactive protein was elevated. A
plain radiograph of the right femur showed several K-nail
fragments, minus the proximal segment, which had been
previously removed (Figure 1). A scanogram confirmed
equal length of the lower limbs. The pain was thought to
be caused by a low-grade infection or by an aseptic inflam-
matory reaction to the metallic hardware. The plan was
to proceed with implant removal, intramedullary culture,
débridement, and irrigation.

In the operating room, the patient was placed in the lat-
eral decubitus position on a radiolucent table. Under image
intensifier, the medullary canal was approached through the
previous trochanteric incision. After placement of a guide
wire to the level of the first nail segment, reaming was car-
ried out to approximately 2 mm wider than the nail diameter
(Figure 2A). An attempt was made to extract the proximal
2 segments using an extraction hook after bending it at a
30° angle 15 mm from its distal end (Figure 2B). Efforts
to extract more than a segment at a time did not work, as

Figure 1. Preoperative
plain anteroposterior
(A) and lateral (B) radio-
graphs of right femur
show healed shaft frac-
ture and segmentally
broken Kiintscher nail.
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Figure 2. Intraoperative fluoroscopic images show reaming of
medullary canal to 2 mm larger than nail diameter (A) to facili-
tate nail extraction using hook (B) and alligator forceps (C).

Figure 3. Broken-nail segments after extraction.

the segments tended to tilt in the medullary canal and get
jammed. Cannulation of the nail was too small to allow
stacking of guide rods to increase the rigidity of the broken
segments. After repeated efforts, one of the segments was
further comminuted with some barrel staving. We resorted
to removing one segment at a time. After extraction of each
segment, the canal was reamed down to the next segment.
The segment that had been split was retrieved using a long
alligator forceps under radiographic control (Figure 2C).
A segment incarcerated in the isthmus was pushed distally
into the wider metaphyseal area to allow the isthmus to be
reamed up to facilitate its extraction. Figure 3 shows the nail
pieces after extraction. Medullary reamings were sent for
microbiological evaluation. After nail removal, the medul-
lary canal was thoroughly irrigated with normal saline to
remove metallic debris—an irrigation tube was passed down
the medullary canal, and suction was applied proximally.
Ultimately, the suction catheter was passed down the medul-
lary canal. Osteoset T Pellets (Wright Medical Technology,
Inc., Arlington, TN) were placed into the medullary canal
before wound closure.

The patient was fully mobilized and went home the next
day. The postoperative period was uneventful. The intra-
medullary cultures were negative. Two weeks after surgery,
the patient was back to work. At 6-week follow-up, he
reported no trochanteric or anterior thigh pain.

DiscussioN
Broken nails can be extracted using hooks,'? a hook
supported with wires,* a single guide wire with a bev-
eled-angled distal end,> multiple guide wires (ball-tipped
and smooth®; 2 ball-tipped’; 3 ball-tipped®), a ball-tipped
guide wire with a 12-mm cortical screw passed in the dis-
tal locking holes,” a ball-tipped guide wire with a washer
introduced retrograde through a femoral intercondylar
channel,'? cerclage wires,'! a smaller nail impacted in the
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broken distal piece,'?>'* an Ender nail inversely introduced

in a broken slotted K-nail and rotated to bring its wide end
under the tip of the distal end of the K-nail,'* a hand ream-
er,'0 a corkscrew extractor,!” or a laparoscopic forceps.'®
In addition, the distal broken segment of a solid nail can be
extracted through a femoral lateral condylar channel.'”

All previously reported broken K-nail extractions were
associated with nonunion. To our knowledge, none of these
nails was as highly segmented as the one in the present
case. Our patient’s fracture had healed without any defor-
mity, suggesting that the nail fractured after bone healing.
The reason for the multiple fractures is unclear.

Extraction of broken slotted nails is unique in that
impacting a smaller nail or any instrument in its cannu-
lation widens its diameter and obstructs the extraction.
Likewise, any protracted effort at removing an incarcer-
ated segment with a hook or jammed ball-tipped wire can
mushroom the end of the nail and further obstruct removal.
Extraction with a hook can also prove to be difficult, as the
hook often slips through the slot. A combination of mul-
tiple techniques might be required, as in our case, and this
depends on intraoperative decision making.

AUTHORS’ DISCLOSURE STATEMENT
The authors report no actual or potential conflict of interest
in relation to this article. The authors obtained informed
consent from the patient for publication of his case report
and the figures.

REFERENCES

1. Poehling GG, Webb LX. Retrieval and replacement of a broken Kintscher
rod by a closed technique. Technical note. J Bone Joint Surg Am.
1982;64(9):1389-1390.

2. Incavo SJ, Kristiansen TK. Retrieval of a broken intramedullary nail. Clin
Orthop. 1986;(210):201-202.

3. Franklin JL, Winquist RA, Benirschke SK, Hansen ST Jr. Broken intramedul-
lary nails. J Bone Joint Surg Am. 1988;70(10):1463-1471.

4. Brewster NT, Ashcroft GP, Scotland TR. Extraction of broken intramedullary
nails—an improvement in technique. Injury. 1995;26(4):286.

5. Park SY, Yang KH, Yoo JH. Removal of a broken intramedullary nail with a
narrow hollow. J Orthop Trauma. 2006;20(7):492-494.

6. Winquist RA. Broken interlocking nails and screws. Techniques Orthop.
1998;13:15-26.

7. Riansuwan K, Carter C, Nercessian O. Removal of broken long gamma nail:
a modified guide wires technique. J Trauma. 2008;64(2):517-519.

8. Middleton RG, McNab IS, Hashemi-Nejad A, Noordeen MH. Multiple guide
wire technique for removal of the short distal fragment of a fractured intra-
medullary nail. Injury. 1995;26(8):531-532.

9. Karladani AH. Removal of a broken nail using a guide wire and a screw. Acta
Orthop. 2006;77(6):986-988.

10. Magu NK, Sharma AK, Singh R. Extraction of the broken intramedullary
femoral nail: an innovative technique. Injury. 2004;35(12):1322-1323.

11. Marwan M, Ibrahim M. Simple method for retrieval of distal segment of the
broken interlocking intramedullary nail. Injury. 1999;30(5):333-335.

12. Levy O, Amit Y, Velkes S, Horoszowski H. A simple method for removal of a
fractured intramedullary nail. J Bone Joint Surgery Br. 1994;76(3):502.

13. Sivananthan KS, Raveendran K, Kumar T, Sivananthan S. A simple method
for removal of a broken intramedullary nail. Injury. 2000;31(6):433-434.

14. Steinberg EL, Luger E, Menahem A, Helfet DL. Removal of a broken distal
closed section intramedullary nail: report of a case using a simple method.
J Orthop Trauma. 2004;18(4):233-235.

156. Maini L, Singh J, Agarwal B, Gautum VK, Dhal AK. Removal of broken Kintscher's
nail: an innovative close technique. J Trauma. 2005;59(6):1518-1520.

16. Khan FA. Retrieval of a broken intramedullary femoral nail. Injury.
1992;23(2):129-130.

17. Wise DJ, Hutchins PM. Novel method for removal of a broken GK femoral
nail. Injury. 1996;27(4):294-295.

18. Charnley GJ, Farrington WJ. Laparoscopic forceps removal of a broken tibial
intramedullary nail. Injury. 1998;29(6):489-490.

19. Krettek C, Schandelmaier P, Tscherne H. Removal of a broken solid femoral
nail: a simple push-out technique. A case report. J Bone Joint Surg Am.
1997;79(2):247-251.



