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The Norplant System: Where Are We in 1995?
Albert George Thomas Jr, MD, and Stephanie M. LeMelle, MD
New Tork, New York

The Norplant System, the only long-acting subdermal 
contraceptive implant currently available in the United 
States, is the topic of three papers in this issue of The 
Journal of Family Practice. These papers are particularly 
timely and relevant in light of growing concern over un
planned and teenage pregnancy, as well as media atten
tion directed at the Norplant System itself.

In the United States, 56.5% of the 6.3 million preg
nancies that occurred during 1987 in women aged 15 to 
44 were unplanned.1 The United States also has the du
bious distinction of leading five other developed nations 
in the number of unintentional pregnancies among its 
teenagers,2-4 despite the similarity in rate of teenage sex
ual activity among industrialized countries.3 Only 40% of 
U S  teenagers are reported to use contraception during 
the first year of sexual activity.1’5 Since the late 1970s, one 
in eight women aged 15 to 19 have become pregnant 
each year.6’7

At the same time, data suggest that it is possible to 
improve these statistics by introducing new contraceptive 
methods and continuing to encourage appropriate use of 
existing methods, supported by intensive patient counsel
ing.8̂ 10 It follows, therefore, that correct contraception 
education must be incorporated into an individual’s life
style as early as possible. If this could be accomplished 
before adolescence, then perhaps these good contracep
tive habits would have a positive impact on the unaccept
ably high unintentional pregnancy rate in both adults and 
teenagers.

Teaching couples about the appropriate use of con
traceptives does little good without the availability of sev
eral contraceptive choices to meet a range of lifestyle 
needs. The paucity of options in the mid-1980s was 
capped off when the Cu-7 (G. D. Searle, Chicago, 111), a
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copper intrauterine device (IUD), was withdrawn from 
the market without a new method on the horizon to 
replace it.11 The copper IUD, which had been used ex
tensively and successfully by several industrialized nations 
to reduce unintended pregnancy, did not become an op
tion again until ParaGard, an intrauterine copper contra
ceptive now approved for 10 years of use, became avail
able for the US market in 1990. As a result of the limited 
availability of long-term contraceptive options for so 
many years, however, surgical sterilization increasingly 
became the primary contraceptive choice of US couples.

The need for reversible, effective contraception for all 
couples led to the development of several new options in 
the 1990s. Because 66% of sexually active US couples 
wish to defer childbearing temporarily, the 5-year 
levonorgestrel implant (Norplant System), the 3-month 
injectable (Depo-Provera), two new progestins (norges- 
timate and desogestrel) in oral contraception, and new 
condoms (including the polyurethane female condom) 
have been welcome additions to the array of contraceptive 
options, allowing the best fit between patient needs and 
contraceptive efficacy.1

When the Norplant System came on the market in 
1991, it was the first new contraceptive system approved 
for use in the United States in 30 years. It is also the most 
extensively tested contraceptive implant, with nearly 
60,000 women participating in clinical trials to date.12 
Today, the Norplant System is used by nearly 1 million 
US women and2.5 million women worldwide (1995 data 
on file at Wyeth-Ayerst Laboratories, Philadelphia, Pa).

Norplant consists of six subdermal Silastic capsules 
that are placed in the inner aspect of the upper nondomi
nant arm in a minor surgical procedure, requiring a local 
anesthetic. Removal of the Norplant System, which can 
take place at any time up to 5 years after insertion, also 
requires local anesthesia but a slightly longer incision.13 
Its 5-year efficacy approaches that of surgical sterilization, 
yet it is completely reversible.14 This high efficacy can be 
attributed to the long-term release of low blood levels of 
the progestin levonorgestrel, which inhibits ovulation and 
thickens cervical mucus, blocking sperm penetration. The
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method is not coitally dependent, which also contributes 
to its efficacy rate, as poor user compliance is an important 
reason why other contraceptive methods may frequently 
fail.

International Experience
One 5-year study of Norplant use in 10,718 Chinese 
women is particularly instructive in understanding the 
risks and benefits of Norplant use.15 The 5-year average 
annual pregnancy rate was 0.3 per 100 women, with an 
ectopic pregnancy rate of 0.09 per 1000 women. Five- 
year continuation rates were extremely high: 72 per 100 
original acceptors. Bleeding disturbances were by far the 
most common reason leading to discontinuation during 
the 5 years (20 per 100 women). This bleeding usually 
took the form of continuous spotting, rather than hem
orrhage, as most patients experienced hemoglobin in
creases with time. These bleeding episodes result from the 
acyclic endometrial shedding typical of all progestin-only 
methods. Approximately 10% of US users request re
moval of the capsules because of irregular bleeding.13’16 
Medical reasons for terminations (excluding pregnancy) 
in the Chinese study, which occurred at a rate of 5.7 per 
100 users, included headache, dizziness, and weight gain, 
all of which are common side effects of all hormonal 
methods.

US Experience
Although the international experience of Norplant Sys
tem users has been extensively looked at17 and is similar to 
that of the Chinese investigators, it is possible that the 
efficacy findings may not be directly applicable to US 
women, as constitutional factors, such as weight, may 
differ..18-24 In addition, findings of high continuation 
rates despite high reported rates of prolonged nuisance 
bleeding do not necessarily reflect acceptance by the pa
tient. Some patients, for example, may find it difficult to 
have their implant removed, often because of limited ac
cess to those with the skill to remove it.25

One of the first US studies to examine acceptability 
rates was published by Darney et al25 in 1990. Their 
findings characterized the 5-year experience of 205 Nor
plant users attending an urban family planning clinic in 
San Francisco. The majority (70%) of these women were 
using the two-rod system (Norplant-2), which is not yet 
commercially available. In general, they were multiparous 
and married, with a wide range of ethnicity, education, 
and family income. Many women chose to enroll in this 
clinical trial because of dissatisfaction with other available

methods of contraception (89% were using contracep 
tion) and because they planned to have children in the; 
future.

O f the women participating in the trial, 95% experi
enced at least one side effect. Over 80% experienced men-' 
strual changes, 32% weight changes, 24% headaches, 16S 
mood changes, and 15% acne. Nevertheless, because of 
dissatisfaction with previous methods, the majority of' 
women were willing to tolerate these side effects, as evi
denced by a 53% 5-year continuation rate. Interestingly 
61% of women who discontinued Norplant said they 
would use this method again. The authors concluded that 
Norplant appeared to be a highly acceptable method of 
contraception, despite the frequent occurrence of both
ersome side effects in a group of fairly diversified women 
in an urban setting. Despite frequent side effects, expeii 
ences of high acceptability are similar among many differ 
ent groups of women, including adolescents,26-27 inhab
itants of scattered inner city areas within Dallas1 
Houston,29 and Baltimore,30 and finally, within a pre
dominantly middle-class private practice setting.31 All 
programs can attribute their apparent success to the ten 
dency of Norplant users to be a highly self-selected, in
tensely counseled group of women who desire long-term, 
reversible contraception.

Current Issues
Although most Norplant users appear highly satisfice 
with their method, recent media coverage of the methoi 
has been less than flattering because of class-action law 
suits filed in Texas, Illinois, and Florida against the man
ufacturer, Wyeth-Ayerst Laboratories in Philadel
phia.32-35 The number of newspaper solicitations M 
lawyers willing to file claims on behalf of plaintiffs also; 
rising.36 Because the majority of suits are based on claim 
of postinsertional pain, prolonged or difficult removals] 
and inadequate warning of potential side effects, an exam 
ination seems in order. Moreover, clinicians should 1 
aware that publicity surrounding this litigation may in 
crease apprehension among current users and lead son- 
women who are considering using Norplant to selcc 
other, perhaps less effective or less appropriate methods: 
contraception.

In the majority' of cases, insertion and removal oft 
Norplant System are 15- to 30-minute surgical proof 
dures that are not difficult. Placement-related complt 
tions have been reported in 4.5% to 7.5% of medical 
prompted terminations.21 Additional reported reactior 
at the insertion site include infection (0.8%), expulsio 
(0.4%), and other local reactions (4.7%), including itch 
ing, pain, rash, and hematoma.37-39 Zuber et al38’40 A
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scribed skin blistering at the insertion site, which appar
ently was the result of inappropriate capsule placement in 
the dermis (rather than subdermal insertion). In 1993, 
Chang and co-workers41 reported the occurrence of pe
ripheral neuropathy, which also is described by Hueston 
and Locke42 in this issue of the Journal. Although neither 
case was serious or life-threatening, each was believed to 
be related to improper capsule placement, resulting in 
acute nerve compression.

Difficult Norplant removal cases are primarily those 
in which the capsules were improperly inserted or in 
which the clinician was still gaining proficiency in the 
procedures.43-45 For example, capsules that are inserted 
too deeply under the skin or are positioned too widely 
apart cannot always be located for removal. Such cases 
may require a larger incision, more extensive use of instru
ments, or more than one removal attempt.

Although the insertion and removal procedures are 
not difficult, they do require specialized training. Both the 
manufacturer and various independent groups provide 
training programs and videotapes for educating health 
professionals about insertion and removal procedures. 
The manufacturer also maintains a referral network of 
trained providers.

In addition, a number of alternative techniques are 
now available for use in case of difficult-to-remove cap
sules. These include the “pop-out” technique of Darney 
and colleagues,46 which involves manual manipulation of 
the capsules through a transverse incision; the Emory 
method of Sarma and Hatcher,44 which employs a longer 
incision and a larger amount of anesthetic; and the “ U ” 
method developed by Indonesian physician Untung 
Praptohardjo,45 which uses a vertical incision and a special 
oval ring-tipped forceps. The papers in this issue by 
Reynolds47 and Cecil and Holtz48 offer two additional 
approaches. Reynolds reports a “Modified U” technique, 
and Cecil and Holtz describe the successful use of ultra
sonography to visualize difficult-to-locate capsules. Ultra
sonography, fluoroscopy, radiography, and needle local
ization all have been previously described as useful for the 
location of Norplant System implants.49-52 Physicians fac
ing a difficult removal procedure also have the option of 
referring patients to a physician with greater experience in 
this area.

Removal can be difficult even if a well-trained clini
cian has exercised meticulous care to ensure appropriate 
capsule placement. Difficult removals have been reported 
in 13.2% of patients participating in clinical trials.53 We 
have had opportunities at the Mount Sinai Family Plan
ning Clinic to remove implants in women who had Nor
plant inserted by a variety of clinicians in a range of geo
graphic locations, including Colombia, South America, 
and Kenya. All had been properly inserted.

Careful patient screening and counseling also are es
sential for lowering the risk of problems related to inser
tion and removal of the Norplant System, as well as for 
managing expectations regarding side effects. Women dif
fer in their sensitivity to nuisance side effects and in their 
ability to tolerate even simple types of outpatient surgery'. 
Before selection of Norplant, women should be carefully 
questioned about their willingness to undergo these pro
cedures and their expectations regarding the method. 
Counseling of Norplant System candidates with respect 
to side effects, specifically the high incidence of irregular 
bleeding, has already been found to have a favorable im
pact on continuation rates.28-30’54 Women who are aware 
of the likelihood of menstrual cycle changes may be more 
willing to accept these changes.

If prolonged bleeding is a problem for a patient, 
clinicians also should be aware that treatments are avail
able to help control irregular bleeding during the first year 
of use of the method, after which time menstrual patterns 
will become more regular. These treatments include use 
of ethinyl estradiol, nonsteroidal anti-inflammatory drugs 
(such as ibuprofen), and the progestin levonorgestrel.55

Rather than litigation, perhaps a better response to 
Norplant removal difficulties is identifying additional al
ternative techniques for capsule removal and developing 
contraceptive implants that minimize or even avoid re
moval problems. Toward this end, Norplant-2 and a bio
degradable contraceptive implant are currently undergo
ing clinical trials.12-43 Clearly, continuing the practice of 
deciding medical issues in the courtroom rather than in 
the clinical setting can only result in the discouragement 
of future scientific research and development. In addition 
to costly legal issues, reduced availability of liability' insur
ance coverage, regulatory' barriers, and, sadly, the reality 
of widespread public misperception regarding contracep
tion continue to jeopardize the availability' of new contra
ceptive options.56-57 In the case of contraceptives such as 
the Norplant System, these barriers could mean that 
women may be denied access to safe and effective means 
of birth control that is not dependent on user compliance.

References

1. Harlap S, Kost K, Forrest JD. Preventing pregnancy, protecting 
health: a new look at birth control choices in the United States. New 
York: Alan Guttmacher Institute, 1991:21.

2. Burnhill M. Adolescent pregnancy rates in the United States. Con- 
temp Ob/G yn 1994; Feb:26-30.

3. Jones EF, Forrest JD, Goldman N. Teenage pregnancy in devel
oped countries: determinants and policy implications. Fam Plann 
Perspect 1985; 17:53-63.

4. The Alan Guttmacher Institute. Facts in brief: teenage sexual and 
reproductive behavior, 1991.

5. The Alan Guttmacher Institute. Sex and American teenagers, New 
York: Alan Guttmacher Institute, 1994:33.

127Tlle Journal o f Family Practice, Vol. 40, No. 2(Feb), 1995



Norplant System T h o m a s  a n d  LeMelle

6. Hatcher RA, Trussell J, Steward F. Contraceptive technology. 16th 
ed. New York: Irvington, 1994:571.

7. Hatcher RA, Trussell J. Contraceptive implants and teenage preg
nancy. N Engl J Med 1994; 331:1229-30.

8. Hillard PJA. Oral contraception noncompliance: the extent o f the 
problem. Adv Contracep 1992; 8(suppl l):13-20.

9. WesthofF CF. Contraceptive paths toward the reduction of unin
tended pregnancy and abortion. Fam Plann Perspect 1988; 20 :4- 
13.

10. Connell FT. Patient counseling. Adv Contracep 1992; 8(suppl 1): 
67-73.

11. CD Searle withdraws copper IUD, leaving only one little-used 
device on the US market. Digest. Fam Plann Perspect 1986; 18: 
35-6.

12. Darney PD. Hormonal implants: contraception for a new century. 
Am J Obstet Gynecol 1994; 170:1536-43.

13. Shoupe D, Mishell D R )r. Norplant: subdermal implant system for 
long-term contraception. Am } Obstet Gynecol 1989; 160:1286- 
92.

14. Trussell J, Kost K. Contraceptive failure in the United States: a 
critical review of the literature. Stud Fam Plann 1987; 18:237-83.

15. Su-Juan G, Ming-Kun D, Ling-De, et al. A 5-year evaluation of 
Norplant contraceptive implants in China. Obstet Gynecol 1994; 
83:673-8.

16. Shoupe D, Mishell DRJr, BoppBL, Fielding M. The significance of 
bleeding patterns in Norplant implant users. Obstet Gynecol 1991; 
77:256-60.

17. Sivin I, Sanchez FA, Diaz S, et al. Three-year experience with 
Norplant subdermal contraception. Fertil Steril 1983; 
39:799-808.

18. Basnayake S, Dunson TR, Krueger S, et al. A five-year clinical 
evaluation of Norplant subdermal implants in Sri Lanka. Br J Fam 
Plann 1994; 19:269-71.

19. Akhter H, Dunson TR, Amalya RN, et al. A five-year clinical eval
uation of Norplant contraceptive subdermal implants in Bang
ladeshi acceptors. Contraception 1993;47:569-82.

20. Buckshee K, Chatterjee P, Dhall GI, et al. Phase III clinical trial 
with Norplant II. Contraception 1993;48:120-32.

21. Sivin I. International experience with Norplant and Norplant-2 
contraceptives. Stud Fam Plann 1988; 19:81-94.

22. Diaz S, Pavez M, Miranda P, et al. A five-year clinical trial of 
levonorgestrel Silastic implants (Norplant). Contraception 1982; 
25:447-56.

23. Diaz S, Pavez M, Cardenas H, Croxatto HB. Recovery of fertility 
and outcome of planned pregnancies after the removal of Norplant 
subdermal implants or copper-T IUDs. Contraception 1987; 35: 
569-79.

24. Singh K, Viegas OAC, Fong Y, et al. Acceptability of Norplant 
implants for fertility regulation in Singapore. Contraception 1992; 
45:39-47.

25. Darney PD, Atkinson E, Tanner S, et al. Acceptance and percep
tions o f Norplant among users in San Francisco, New York. Stud 
Fam Plann 1990;21:152-60.

26. Berenson AB, Wiemann CM. Patient satisfaction and side effects 
with levonorgestrel implant (Norplant) use in adolescents 18 years 
o f age or younger. Pediatrics 1993; 92:257-60.

27. Polaneczky M, Slap G, Forke C, et al. The use of levonorgestrel 
implants (Norplant) for contraception in adolescent mothers. N 
Engl J Med 1994; 331:1201-6.

28. Crosby UD, Schwarz BE, Gluck KL, Heartwell SF. A preliminary 
report of Norplant implant insertions in a large urban family plan
ning program. Contraception 1993; 48:359-66.

29. Frank ML, Poindexter AN, Comin LM, et al. One-year experience 
with subdermal implants in the United States. Contraception 1993; 
48:229-43.

30. Cullins VF2, Blumenthal PD, Remsburg RE, et al. Preliminary ex

perience with Norplant in an inner city population. Contraception 
1993;47:193-203.

31. Sinofsky FE, Pasquale SA, Gonzalez SJ. Acceptance of long acting 
contraceptive implants by US women. ACOG abstracts of current 
clinical and basic investigation. Washington, DC: American College 
of Obstetricians and Gynecologists, April 1990.

32. Say no to Norplant. Essence 1994 Dec:38.
33. Contraceptive controversy (Norplant removal sparks lawsuits). 

Newsweek 1994 July 18:65.
34. Woodman S. The trouble with Norplant. Allure 1994 Oct: 126-30,
35. Rubin R. Stopping this birth control can hurt (women suing 

Wyeth-Ayerst over painful removal o f Norplant). US News and 
World Report 1994 July:59 -60 .

36. New York Newsday 1994 Nov 9 [advertisement].
37. Klavon SL, Grubb GS. Insertion site complications during the first 

year o f Norplant use. Contraception 1990; 41:27-37.
38. Darney PD, Klaisle CM, Walker DM, Ghadially R. The importance 

of proper insertion of Norplant contraceptive implants. J Fam Pract 
1992; 34:545-6.

39. Diaz J, Rubin J, Faundes A, Diaz M, Bahamondes L. Comparison 
of local signs and symptoms after the insertion of Norplant implants 
with and without a scalpel. Contraception 1991; 44:217-20.

40. Zuber TJ, DeWitt DE, Patton D D . Skin damage associated with the 
Norplant contraceptive. J Fam Pract 1992; 34:613-6.

41. Chang A, Edlich RF, Himel HN. Local reactions at the insertion 
site of the Norplant contraceptive system. J Long Term Effects Med 
Implants 1993; 3:305-12.

42. Hueston WJ, Locke KT. Peripheral neurologic symptoms associ
ated with subdermal contraceptive implants: Norplant neuropaths. 
J Fam Pract 1995; 40:184-6 .

43. Darney PD, Klaisle CM, Tanner S, et al. Sustained-release contra
ception. Curr Probl Obstet Gynecol Fertil 1990; May/June:87- 
125.

44. Sarma SP, Hatcher R. The Emory method: a modified approach to 
Norplant implants removal. Contraception 1994; 49:551-6.

45. Praptohardjo U, Wibowo S. The “ U ” technique: a new methodfo: 
Norplant implants removal. Contraception 1993; 48:526-36.

46. Darney PD, Klaise CM, Walker DM. The “ pop-out” method of 
Norplant removal (abstr 28). 8th annual meeting, Advances is 
Contraception, Barcelona, Spain, Sept 19, 1992; 8:188-9.

47. Reynolds RD. The “ Modified U ” technique: a refined methodot 
Norplant removal. J Fam Pract 1995; 40:173-80.

48. Cecil H, Holtz JK. Norplant removal facilitated by use of ultra 
sound for localization. J Fam Pract 1995; 40:182-3.

49. Thomsen RJ, Pasquale S, Nosher J. Ultrasonic visualization oi 
Norplant subdermal contraceptive devices. Int J Gynecol Obstet 
1985;23:223-7.

50. Kirk EP, Field CS. Difficult Norplant removal facilitated by fluoros 
copy. Am J Obstet Gynecol 1992; 169:748.

51. Lang JF, Heine MW, Purdon TF. Use of needle localization to: 
difficult Norplant removal. Am J Obstet Gynecol 1992 
171:1161-2.

52. Twickler DM, Schwartz BE. Imaging of the levonorgestrel implant
able contraceptive device. Am J Obstet Gynecol 1992; 167:572-'

53. Norplant System product insert. Wyeth-Ayerst Inc, Philadelphia 
1994.

54. van Amerongen D. Removal rates of subdermal levonorgestrel ini 
plants. J Reprod Med 1995. In press.

55. Diaz S, Croxatto NB, Pavez M, et al. Clinical assessment of treat
ments for prolonged bleeding in users of Norplant implants. Con
traception 1990;42:97-108.

56. Mastrolanni L, Donaldson P, Kane T. Special report: development 
o f contraceptives— obstacles and opportunities. N Engl J Men 
1990; 322:482-4.

57. Tyrer L, Salas J. Contraceptive problems unique to the United 
States. Clinical Obstet Gynecol 1989; 32:307-15.

The Journal o f  Family Practice, Vol. 40, No. 2(Feb), 1W:128


