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The Metasul LDH Large Diameter Head with Durom Acetab-
ular Component (Zimmer, Warsaw, Indiana) was launched in
Europe in 20031 and was approved by the United States Food
and Drug Administration (FDA) in April 20062. The Durom
acetabular component was designed as a monoblock, truncated
hemispherical cup with a 165� arc, and had performed well
in the Swedish Arthroplasty Registry and in early European
studies3,4.

The senior author (M.A.M.), a fellowship-trained sur-
geon specializing in adult reconstruction who had more than
twenty years’ experience with total hip arthroplasty, performed
approximately 400 primary total hip arthroplasties annually
during the past five years and 100 to 150 annually during the
preceding years. Prior to October 2006, he utilized the Trabec-
ular Metal Modular Acetabular System (Zimmer) with good
success. Utilization of the Durom cup began in October 2006
because of the good results that had been reported internation-
ally and the purported benefits of increased range of hip mo-
tion, enhanced stability, and greater durability.

The senior author implanted 297 Durom acetabular cups
during the subsequent two years. All procedures were performed
at a large community hospital with a company representative
present in the operating room. None of the patients was part of
a clinical trial, and the surgeon had no current industry ties. All
cups were inserted according to the manufacturer’s instruc-
tions. The learning curve was rapid, and no obvious intraoper-
ative complications developed.

A minority of patients (seventy-six of 297, 26%) pro-
gressed slowly with therapy, reporting vague symptoms of groin
discomfort, mild pain with initial weight-bearing, and dif-
ficulty with ambulation. Furthermore, several patients who
had a non-Durom cup on the contralateral side reported worse
performance on the side with the Durom cup. Nevertheless,
there was little objective evidence to support the existence of a
widespread problem. Because there were minimal radiographic
signs of cup failure and because of the very low rate of acetab-
ular loosening in his experience with previous designs, the sur-
geon was not highly concerned at this point and attributed the
symptoms to other causes such as typical postoperative pain. No
patient had demonstrated osteolysis or obvious radiographic
signs of loosening. Three of the patients underwent bone scans
and twelve underwent hip aspiration, but all results were neg-
ative. The serum erythrocyte sedimentation rate and C-reactive
protein level were not elevated in these patients.

The first revision of a Durom cup was performed in April
2008 on a physician who had had persistent hip pain for five
months. A computed tomography scan of the sacroiliac joint
serendipitously diagnosed a fulminant pseudotumor5 in the
hip, an entity that had not yet received substantial attention
in the literature concerning metal-on-metal bearings. However,
as the senior author probed deeper into the symptoms of other
patients who had received the Durom implant, the insidious
nature of the problem began to be apparent. Many of the pa-
tients reported symptoms indicative of aseptic loosening, such
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as severe episodic pain and difficulty with alternating-leg stair-
climbing, exiting vehicles, initiating ambulation, and bending
maneuvers. On physical examination, the resisted hip flexion
test was typically positive, most likely indicating either implant
loosening or iliopsoas tendinitis.

Ninety-four (32%) of 297 hip arthroplasties performed
during the two-year period were revised, representing the larg-
est published single-surgeon series involving this implant. Only
two (2%) of the ninety-four revisions were performed for
traditional causes (e.g., infection or periprosthetic femoral
fracture); the remaining ninety-two (98%) were performed
because of aseptic cup loosening. Three of the ninety-two loose
cups had an associated pseudotumor5. The vast majority of the
cases of aseptic loosening were difficult to detect on radio-
graphs. Inconclusive radiolucent lines were seen in eight hips,
and delayed movement of the cup was seen subtly in one hip
and grossly in another. These patients underwent prompt re-
vision. The preoperative demographic characteristics of the
patients with well-functioning implants and of those with
failed implants were similar (Table I). Although the average
time to revision was seventy-seven weeks (range, fourteen to
201 weeks), this time interval became shorter once the surgeon
became aware of the correlation between symptoms and cup
loosening even in the absence of radiographic signs of loosen-
ing. Ninety-nine percent of the revisions performed for loos-
ening were based on clinical rather than imaging evidence. The
senior author’s decision in April 2008 to stop using the Durom
cup was based largely on the first revision and was reinforced by
descriptions of similar failures reported by other surgeons6,7.
Revisions continue to be performed approximately once every
other month.

Consistent with other studies, there was no evidence of
osseous ingrowth or even soft-tissue attachment on the porous
surface at the time of cup revision2,8,9. All cups were removed
with use of a tamp and a mallet by engaging the backside of the
peripheral circumferential fin. Some cups required less aggres-
sive taps than others, and three were grossly loose. Although
the symptoms reported by patients prior to the revision could
also have been due to iliopsoas tendinitis, the typical improve-
ment that occurred after revision, despite the absence of spe-
cific treatment of the iliopsoas tendon, did not support tendinitis
as the cause of the symptoms. The consequences of early revision

were not limited to the physical, psychological, and emotional
toll of undergoing another major surgery; three patients un-
derwent further surgery for deep infection of the revision
implant.

Initially, the Durom cups were replaced with the Trabec-
ular Metal Modular Acetabular System. However, after experi-
encing a dislocation rate of 10% (seven of seventy-two) with
this system, the senior author began utilizing the Pinnacle re-
vision system (DePuy Orthopaedics, Warsaw, Indiana), which
was not subsequently associated with any dislocations. The
Pinnacle system incorporates a Charnley bore into the liner,
providing a cylinder of polyethylene extending to the rim in
order to increase stability10,11. In addition, the surgeon upsized
the femoral neck length by one or two increments, resulting in
several additional millimeters of leg length and offset to aug-
ment soft-tissue tension and help to compensate for the patu-
lous capsule that was often found during revision of the Durom
component.

The Durom story reveals the medical, societal, and po-
litical ramifications of a product failure. In late April 2008, a
letter from a prominent surgeon, Lawrence Dorr, that high-
lighted his concerns and initial experience with the implant was
circulated among the members of the American Association of
Hip and Knee Surgeons2. The first adverse event reports also
began to appear on the FDA’s Manufacturer and User Facility
Device Experience Database6 at this time. These communica-
tions, in conjunction with his personal experience of multiple
impending failures, prompted the senior author to cease im-
plantation of the Durom cup. In response to Dr. Dorr’s initial
communication, Zimmer released a letter to all surgeons on
May 29, 2008, that described the initiation of an investigation
into all complaints and reassured users that, according to an
internal company database of outcomes, only three of 480
Durom cups implanted in the U.S. had been revised12. Two
months later, Zimmer temporarily suspended marketing and
distribution of the Durom cup and issued a press release to all
U.S.-based arthroplasty surgeons instructing them to stop us-
ing this implant until they received further surgical training13.
This was followed one week later by an article in The New York
Times alerting the public to the problem14, and two months
later by a class-II recall by the FDA15. According to Zimmer, the
failures were not due to a defect in the materials, manufacture,

TABLE I Demographic Data for Well-Functioning and Failed Implants

Well-Functioning Failed

Age* (yr) 69 (44 to 94) 64 (43 to 83)

Sex (M:F) 85:118 37:57

Side (R:L) 104:99 46:48

Body mass index* (kg/m2) 29.8 (15.5 to 72.0) 30.0 (15.2 to 50.3)

Radiographic inclination of cup* (deg) 42.5 (30 to 56) 42.7 (32 to 51)

*The values are given as the mean, with the range in parentheses.
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or design of the implant, but rather to incomplete operative
instructions that had initially been distributed to surgeons2,13,16.
The senior author contacted all of his affected patients, fully
disclosed all available information from both Zimmer and the
published literature, and monitored the patients closely with
frequent office visits and serial radiographs for signs of loos-
ening. In July 2010, Senator Charles Grassley, the Ranking
Member of the U.S. Senate Committee on Finance, requested
more information from Zimmer regarding the company’s pol-
icies regarding monitoring of its devices and handling any
safety concerns raised by its consultants17. A Zimmer news
release in January 2011 indicated that the company cooperated
fully with the investigation and that no further questions or
requests are pending18.

The personal toll of this recall was substantial, and it was
a very trying time for the senior author. As a surgeon, it was
initially very difficult to make the decision to operate solely on
the basis of symptoms and vague findings on physical examina-
tion, without any other objective evidence, yet every patient had
resolution of the preoperative symptoms following the revision
surgery. Hundreds of hours were spent sitting with patients and
listening to their emotions, which ranged from tearful despair
to intense anger. Considerable time was devoted to proactively
contacting primary care physicians to explain the difficult situ-
ation and preserve a referral base that had taken nearly two
decades to establish. A response that occurred among all patients
was a sense of frustration that arose from not knowing whom to
blame. In retrospect, however, the senior author’s clinical prac-
tice did not suffer, and he seemed to have gained respect from
patients, primary care physicians, and surgeons alike by the
manner in which this situation was handled.

There are four important lessons to be learned from this
experience. First, there is a tendency for surgeons to divorce
themselves from such a problem in an attempt to absolve them-
selves from responsibility. However, in doing so, the surgeon
would effectively abandon his or her patients in their most dire
time of need. Despite a flood of personal emotions ranging from
anger to guilt to defensiveness that accompany the failure of a
medical device, the surgeon should always remember that it is
his or her first and last duty to be the patient’s advocate19. Poor
communication and lack of attention have been shown to be
major factors in precipitating a lawsuit20. To help his patients
through this ordeal and at the recommendation of his corporate
attorney, the senior author met one-on-one with each patient to
discuss the situation. This individual attention, careful commu-
nication, and strong doctor-patient relationship may have con-
tributed to the fact that none of his patients has filed lawsuits
against the surgeon to date as a result of the implant failures.
When confronted with an implant recall, it is essential to under-
stand that although the manufacturer and, perhaps unjustly, the
insurance companies often bear the primary financial obliga-
tion21, the time commitment by the surgeon and the effect on his
or her practice are largely unavoidable.

Second, informed consent and the ethical implementa-
tion of new technology are inseparable aspects of the practice
of medicine. It is a curious discrepancy that consent during a

research phase requires multiple pages of documentation and
explanation, yet often becomes an obligatory and cursory
undertaking after approval of the treatment22,23. The ready
availability of medical literature to the public and the high
prevalence of favorable results in industry-sponsored studies24

can inflate patient expectations and deflate their appreciation
of the experimental nature of new technology. The fiduciary
responsibility of the surgeon refers not to any financial obliga-
tion, but rather to the trust that he or she will act on behalf
of the patient25. Advocacy begins preoperatively; patients de-
manding new technology should be counseled about the risks
of new products. As stated aptly by Holt et al., a definite line
between innovation and unacceptable experimentation should
always be established when considering new techniques and
technology; ‘‘to embrace a technique before it has been suitably
validated may result in a step backwards in our surgical evolu-
tion.’’26 It is incumbent on the surgeon to choose proven im-
plants and methods unless there is a compelling reason for
change. Indeed, very few of the hip implants introduced over
the past several decades have achieved the prolonged popularity
and durability to result in long-term follow-up studies27,28. Of
these, most have reported satisfactory outcomes and >95% sur-
vivorship29-33. Although further improvement in function and
greater durability in young patients are well-intentioned goals,
they may not justify the large number of implants being intro-
duced into the market without adequate trials.

Third, relationships in medicine—not only those between
the patient and the physician but also those between the physi-
cian and industry—must transcend the common caveat emptor
(‘‘buyer beware’’) interaction. Failure of the profession to main-
tain a positive, responsible public image may lead to an irrevers-
ible erosion of trust. It is the surgeon, not the manufacturer, who
is ultimately entrusted by the patient to select an appropriate and
reliable implant and to apply it correctly. The standard of care,
both ethically and medicolegally, dictates that the surgeon must
have knowledge of the procedure and competence in its perfor-
mance, exercise care in diagnosis and planning, and exercise
diligence in patient treatment34. Although companies are inti-
mately involved in providing education in implementing their
technology and can serve as a partner in patient care35, it is the
responsibility of the surgeon to become an expert in all aspects
of a procedure. In the event of an untoward outcome, patients
often naturally look for an entity to blame20. Even if neither the
surgeon nor the manufacturer accepts blame for the failed device,
a large ‘‘runaway jury verdict’’ can be leveled against all defendants,
leaving each party to argue over relative responsibilities36.

Finally, unlike consumer product recalls, surgical implant
recalls are communicated by the manufacturer to the physician
instead of directly to the patient37. Unfortunately, companies
typically do not admit the existence of a product failure until
that becomes necessary, and they often attempt to shift blame
away from themselves36. While the establishment of a national
joint replacement registry, recently introduced as a bill in the
U.S. House of Representatives38, may or may not be more ef-
fective in identifying ‘‘bad’’ implants sooner than well-designed
prospective studies do, such a registry could help to protect
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surgeons from being blamed for the use of faulty techniques2.
National registries have resulted in decreased arthroplasty re-
vision rates and fewer complications39. Although several mech-
anisms, such as the Manufacturer and User Facility Device
Experience Database and the Medical Product Surveillance
Network, are available for hospitals, manufacturers, and phy-
sicians to report adverse events, implant revisions are frequently
underreported40, and the need for a better ‘‘early warning sys-
tem’’ necessitates a more systematic approach41. Even timely
investigations by companies can take weeks to months, leading
to countless additional adversely affected patients nationwide41,42.
Also, despite the most scrupulous intentions, the ability of any
business to remove bias in these situations must be questioned.
Finally, internal company databases encompass only a small
fraction of the surgeons using the device, and company press
releases may lag behind current use by external surgeons. For
instance, the senior author performed three revisions due to
cup loosening in the five weeks preceding the initial Zimmer
communication. Accurately documenting and reporting all
implant-related complications, staying abreast of the current
medical news, and communicating with fellow surgeons can
help to disseminate vital information19. Multiple unusual or
unexpected patient symptoms should not be dismissed or ra-
tionalized even in the absence of any warnings issued by the
manufacturer or supporting radiographic or laboratory evi-
dence, especially in the context of a new implant. Indeed, a
novel method or technology should be introduced to a select
group of surgeons as a controlled prospective trial with ade-
quate follow-up and early reporting prior to widespread
dissemination.

Arthroplasty implants that fail exact a heavy toll on all of
society. Innovation is critical to the advancement of medicine, but
new ideas should not replace proven methods without a thorough
evaluation and a compelling need. With recent advances in or-
thopaedic technology and increased marketing campaigns by
implant companies, patients and physicians alike have come to
expect nearly ideal clinical outcomes26. Despite the general reli-
ability of most total joint implants, rare but notable failures42-44 can
undermine public confidence in arthroplasty. Surgeons must be
prepared to protect their patients, the community, and themselves
from ongoing damage. Although federal regulatory agencies and
national databases can serve as supervisory bodies, the true re-
sponsibility of acting as detective and reporter lies with the sur-
geon. It is he or she who is at the center of patient care and
ultimately delivers the final product to the patient.
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4. Kärrholm J, Garellick G, Herberts P. Annual report 2006: Swedish hip arthroplasty
register. 2007. http://www.jru.orthop.gu.se/. Accessed 2009 Oct 20.
5. Davies AP, Willert HG, Campbell PA, Learmonth ID, Case CP. An unusual lym-
phocytic perivascular infiltration in tissues around contemporary metal-on-metal joint
replacements. J Bone Joint Surg Am. 2005;87:18-27.
6. FDA. MAUDE adverse event report: Zimmer GMBH Durom US acetabular com-
ponent 48/42 H Durom Acetabular Component and Metasul LDH LA. 2008 May 19.
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/detail.cfm?mdrfoi__
id=1065931. Accessed 2010 Jul 14.
7. Maglio Christopher Toale Law Firm. Problems with loose Zimmer Durom hip joint
replacement cups. 2008. http://www.mctplaw.com/joint-replacement/zimmer-durom.
php. Accessed 2010 Dec 27.
8. Berton C, Girard J, Krantz N, Migaud H. The Durom large diameter head acetab-
ular component: early results with a large-diameter metal-on-metal bearing. J Bone
Joint Surg Br. 2010;92:202-8.
9. Illgen RL 2nd, Heiner JP, Squire MW, Conrad DN. Large-head metal-on-metal total
hip arthroplasty using the Durom acetabular component at minimum 1-year interval.
J Arthroplasty. 2010;25(6 Suppl):26-30.
10. Izquierdo-Avino RJ, Siney PD, Wroblewski BM. Polyethylene wear in the Charnley
offset bore acetabular cup. A radiological analysis. J Bone Joint Surg Br. 1996;78:
82-4.
11. Pinnacle revision cup system design rationale. A new vision in revision acetabular
reconstruction. DePuy. 2010. http://www.bizwan.com/depuy/hiptech/DPY_0612-
03-503r1_Pinnacle_Rev_Design_Rationale.pdf. Accessed 2010 Dec 27.

12. Blanchard CR, Zimmer, Warsaw, IN. Personal communication; 2008 May 29.
http://www.zimmer.com/web/enUS/pdf/Zimmer_Durom_Surgeon_Letter_FINAL_
May.pdf. Accessed 2010 Aug 23.
13. Blanchard CR, Zimmer, Warsaw, IN. Urgent device correction. 2008 Jul 22.
http://www.zimmer.com/web/enUS/pdf/DUROM_SURGEON_LETTER_07-22-08_
FINAL1.pdf. Accessed 2010 Aug 23.
14. Meier B. A call for a warning system on artificial joints. The New York Times.
2008 Jul 29. http://www.nytimes.com/2008/07/29/business/29hip.html.
Accessed 2011 Jun 11.
15. FDA. Class 2 recall Durom cup. 2008 Sept 26. http://www.accessdata.fda.
gov/scripts/cdrh/cfdocs/cfres/res.cfm?id=72744. Accessed 2010 Jul 15.
16. Zimmer. Metasul LDH large diameter head with Durom acetabular component:
surgical technique. Warsaw, IN: Zimmer; 2008.
17. Sen. Grassley questions Zimmer on product complaints, performance tracking.
2010 Aug 13. http://www.orthosupersite.com/view.aspx?rid=67111. Accessed
2011 Jun 10.
18. Zimmer statement regarding completion of Senate Finance Committee inquiry.
Zimmer. 2011. http://www.zimmer.com/en-US/hcp/news/news-01-12-11-statement-
state-finance-inquiry.jspx. Accessed 2011 Mar 17.
19. Engh GA, Wolf R. Responsibilities when confronting a defective surgical implant.
Clin Orthop Relat Res. 2003;407:54-8.
20. Capozzi JD, Rhodes R. Managing medical errors. J Bone Joint Surg Am. 2009;
91:2520-1.
21. Meier B. Insurers picking up recall cost. The New York Times. 2006 Feb 18.
http://www.nytimes.com/2006/02/18/business/18device.html. Accessed 2010
Jul 15.
22. Bartels D. Disclosing risks of new technologies: ethical challenges for physi-
cians, patients, and companies. Minnesota J Law Sci Technol. 2005;7:183-8.
23. Brenner LH, Bal BS. Expanding informed consent: what should orthopedic
surgeons disclose to patients? 2008 Jun. http://www.orthosupersite.com/view.
aspx?rid=28650. Accessed 2010 Oct 29.

e100(4)

TH E J O U R N A L O F B O N E & JO I N T SU R G E RY d J B J S . O R G

VO LU M E 93-A d NU M B E R 17 d S E P T E M B E R 7, 2011
PE R S P E C T I V E S I N MA NAG I N G A N IM P L A N T RE C A L L: REV I S I O N

O F 94 DU RO M ME TA S U L AC E TA B U L A R CO M P O N E N T S



24. Gelberman RH, Samson D, Mirza SK, Callaghan JJ, Pellegrini VD Jr. Orthopaedic
surgeons and the medical device industry: the threat to scientific integrity and the
public trust. J Bone Joint Surg Am. 2010;92:765-77.
25. Capozzi JD, Rhodes R, Chen D. Discussing treatment options. J Bone Joint Surg
Am. 2009;91:740-2.
26. Holt G, Wheelan K, Gregori A. The ethical implications of recent innovations in
knee arthroplasty. J Bone Joint Surg Am. 2006;88:226-9.
27. Huiskes R. Failed innovation in total hip replacement. Diagnosis and proposals
for a cure. Acta Orthop Scand. 1993;64:699-716.
28. Huiskes R, Verdonschot NJ. Failure scenarios and the innovation cycle. In:
Callaghan JJ, Rosenberg AG, Rubash HE, editors. The adult hip. Vol 1. Philadelphia:
Lippincott Williams & Wilkins; 2007. p 167-83.
29. Suckel A, Geiger F, Kinzl L, Wulker N, Garbrecht M. Long-term results for the
uncemented Zweymuller/Alloclassic hip endoprosthesis. A 15-year minimum follow-
up of 320 hip operations. J Arthroplasty. 2009;24:846-53.
30. Bjørgul K, Novicoff WM, Andersen ST, Brevig K, Thu F, Wiig M, Ahlund O. The
Charnley stem: clinical, radiological and survival data after 11-14 years. Orthop
Traumatol Surg Res. 2010;96:97-103.
31. Clohisy JC, Harris WH. The Harris-Galante porous-coated acetabular component with
screw fixation. An average ten-year follow-up study. J Bone Joint Surg Am. 1999;81:66-73.
32. Zenz P, Stiehl JB, Knechtel H, Titzer-Hochmaier G, Schwagerl W. Ten-year follow-
up of the non-porous Allofit cementless acetabular component. J Bone Joint Surg Br.
2009;91:1443-7.
33. Bjørgul K, Novicoff WM, Andersen ST, Brevig K, Thu F, Wiig M, Ahlund O. No
differences in outcomes between cemented and uncemented acetabular compo-
nents after 12-14 years: results from a randomized controlled trial comparing
Duraloc with Charnley cups. J Orthop Traumatol. 2010;11:37-45.

34. Attarian DE, Vail TP. Medicolegal aspects of hip and knee arthroplasty. Clin
Orthop Relat Res. 2005;433:72-6.
35. Crowninshield R. The orthopaedic profession and the orthopaedic industry:
partners in quality patient care. J Bone Joint Surg Am. 2003;85:164.
36. Brenner LH, Bal BS. Doctor vs. device manufacturer: a case study in what not to
do. Orthop Today. 2010;30:40-1.
37. Maisel WH. Safety issues involving medical devices: implications of recent
implantable cardioverter-defibrillator malfunctions. JAMA. 2005;294:955-8.
38. Capozzi JD, Rhodes R. Examining the ethical implications of an orthopaedic joint
registry. J Bone Joint Surg Am. 2010;92:1330-3.
39. Herberts P, Malchau H. Long-term registration has improved the quality of hip
replacement: a review of the Swedish THR Register comparing 160,000 cases. Acta
Orthop Scand. 2000;71:111-21.
40. Tanner M, Bradley G. Increasing patient safety and orthopaedic device quality
via adverse event reporting mechanisms. J Bone Joint Surg Am. 2004;86 Suppl
2:33-4.
41. Fakler JK, Robinson Y, Heyde C, John T. Errors in handling and manufacturing of
orthopaedic implants: the tip of the iceberg of an unrecognized system problem?
Patient Saf Surg. 2007;1:5.
42. Craviotto DF Jr. Dissemination of information, among orthopaedic surgeons,
regarding early failure of total joint implants. J Bone Joint Surg Am.
2001;83:1580-1.
43. Bono JV, Sanford L, Toussaint JT. Severe polyethylene wear in total hip arthro-
plasty. Observations from retrieved AML PLUS hip implants with an ACS polyethylene
liner. J Arthroplasty. 1994;9:119-25.
44. DePuy ASR� hip implant recall guide. DePuy. 2010. http://asrrecall.depuy.com/
usprofessional. Accessed 2010 Oct 29.

e100(5)

TH E J O U R N A L O F B O N E & JO I N T SU R G E RY d J B J S . O R G

VO LU M E 93-A d NU M B E R 17 d S E P T E M B E R 7, 2011
PE R S P E C T I V E S I N MA NAG I N G A N IM P L A N T RE C A L L: REV I S I O N

O F 94 DU RO M ME TA S U L AC E TA B U L A R CO M P O N E N T S


