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Neonatal Gonococcal Arthritis:
Three Cases and Review of the Literature

Daniel P. Kohen, M.D.

Froni the Department of Pediatrics, U.S. Public Health Service Indian Hospital, Fort Defiance,

Arizona

It is well known that gonorrhea is presently out of

control, in fact pandemic, in many areas including

many in the United States. On the Navajo Indian

Reservation in Arizona and Western New Mexico,

the incidence of gonorrhea is statistically higher

than it is elsewhere in this country. For a population

of 101,200 in 1970, the incidence of gonorrhea on the

Reservation for fiscal 1970 was 2,480 per 100,000.�

In 1971 there were 2,564 new cases reported and

on a revised population of 188,123, this is an mci-

dence of 1,363 per 100,000 for fiscal 1971.20

The Fort Defiance, Arizona Indian Hospital pro-

vides health services for an estimated 25,000 Nava-

jos. In calendar year 1971 there were 363 new

cases of gonorrhea reported there, an incidence of

1,452 per 100,000. With the resurgence of gonorrhea

there has been increased reporting of pediatric gon-

ococcal infections.37 In the year August 1971 to

August 1972 three proven cases and one presump-

tive case of neonatal disseminated gonococcal in-

fection were treated at the U.S. Public Health

Service Indian Hospital in Fort Defiance. The three

proven cases presented as neonatal gonococcal

arthritis. A fourth case with a positive blood culture

( cord blood ) for Neisseria gonorrhoeae was also

treated. The paucity of information on this disease,

and its apparent rarity, stimulated this report.

CASE REPORTS

Case 1
V. K., a healthy, Apgar 10, 3,827-gm ( 8 lb, 7 oz) male

infant was born on August 16, 1971, to a 20-year-old
G2P1 Navajo woman after 40 weeks’ gestation. Labor and

e Although the reported incidence of gonorrhea is higher

here than reported nationally, it is believed that this dif-

ference reflects better reporting ( nearly 100%) in the

Navajo Area, and not a higher incidence of gonorrhea in

Navajo people.

delivery were complicated by PROM of 36 hours. The
mother had a postpartum fever of 37.8 C and was treated
with orally administered ampicillin. The infant was normal
and left the nursery at 2 days of age. At 3 days of age

he developed a purulent conjunctivitis which was treated
empirically with topically administered Neosporin. At 9
days of age he was admitted to the Fort Defiance Indian
Hospital ( FDIH) with a history of irritability and three
days of not moving the left leg. Examination showed an

irritable infant with severe bilateral exudative conjunc-
tivitis. Other positive findings included edema erythema,

and tenderness of the left knee, right great toe, and right

fifth finger. There were no skin lesions, and all other
joints were normal. A left-knee arthrocentesis revealed pur-
ulent synovial fluid. Cram-stained smears and cultures of
the synovial fluid and conjunctival exudates revealed N.

gonorrhoeae, confirmed by sugar fermentation studies. All
other cultures were sterile. Treatment consisted of paren-
teral aqueous penicillin C ( see Table I). The infant re-

sponded well to therapy and was discharged after 23 days.
He was entirely normal at 6 weeks of age.

Case 2

On January 20, 1972, a normal, Apgar 9, 2,667-gm (5
lb, 14 oz) female infant (V.F. ) was born to a 20-year-old

G2P1 Navajo female after 38 weeks’ gestation. Labor and
delivery were normal. Immediately postpartum the mother
developed sudden gross hematuria and fever of 40 C.
Gram stain and culture of the urine revealed N. gonorrhoeae.
She was treated with 1 gm of probenecid ( Benemid), 4.8
m� penicillin C procaine intramuscularly, and ampicillin
orally. The infant was well on repeated physical examina-
tions, and cultures of her blood, urine, and stool were
sterile. She was discharged from the nursery well at 5
days of age. At 15 days she was brought to the FDIH

night clinic with a two-day history of fever and irritability.

Examination showed mild rhinorrhea and a rectal tempera-

ture of 37.8 C. She was given antipyretics and nose drops.

At 18 days of age she was admitted to FDIH with a history
of continuing irritability and a swollen ankle for two days.
Positive findings included irritability and obvious arthritis

of the left ankle which was held motionless and showed
erythema and tenderness over an obvious lateral malleolar

ADDRESS FOR REPRINTS : ( D.P.K. ) Department of Pc-
diatrics, U.S. Public Health Service Indian Hospital, Fort
Defiance, Arizona 86504.
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effusion. All other joints were normal, there was no con-
junctivitis, and there were no skin lesions. Arthrocentesis
of the left ankle yielded 5 to 7 cc of purulent synovial
fluid, culture of which confirmed the presence of N. gon-

orrhoeae, as substantiated by sugar fermentation reactions.
All other cultures were sterile. Treatment consisted of two
weeks of parenteral aqueous penicillin C to which she re-
sponded promptly. She was discharged on the 15th hospital

day and at 2 months of age was perfectly well.

Case 3

On April 15, 1972, a normal, Apgar 9, 3,402-gm ( 7 lb,
8 oz) female infant ( L.S. ) was born to a 35-year-old G9P8
Navajo woman after 39 to 40 weeks’ gestation and a normal

labor and delivery. Three days later both infant and mother
were well and accordingly discharged. At 14 days of age
the infant was brought to the night clinic with a six-day
history of diaphoresis. Physical examination revealed an
irritable infant with no fever or identifiable abnormalities.
At 18 days of age she was admitted to the FDIH with a
history of swelling and redness of the left ankle for two
days and of the right ankle for one day. Examination re-

vealed a very irritable infant whose ankles were held
motionless and showed discoloration over the medial mal-
leoli, with the left showing more erythema and obvious
effusion. Arthrocentesis of the left ankle yielded grossly
punslent synovial fluid, and culture and Gram stain showed
N. gonorrhoeae as confirmed by sugar fermentation. Cul-
tures of the clinically normal rectum and conjunctivae also
showed N. gonorrhoeae. Treatment consisted of parenteral
aqueous penicillin G for two weeks. The patient responded
promptly to therapy and was discharged after the 15th
hospital day. At 6 weeks of age she was entirely normal.
The mother was treated for gonococcal cervicitis on the
20th postpartum day, receiving 1 gm of probenecid and
4.8 m4ee of penicillin G procaine intramuscularly.

Case 4

On August 29, 1972, a full-term male infant ( B.B. ) with
Apgar 10 was born to a 33-year-old G6P4Ab1 Navajo wom-
an after 42 weeks’ gestation and 32 hours PROM. The
mother developed a fever of 38.3 C five hours postpartum
and was treated with penicillin and kanamycin. At birth the
infant was perfectly normal. Cultures of the pharynx, rec-
turn, conjunctiva, orogastric aspirate, and cord blood were
performed at birth due to the PROM. Four hours later
the cord blood culture showed abundant growth of N.

gonorrhoeae confirmed by sugar fermentation.f The infant
was treated with aqueous penicillin G for seven days and
kanamycin for five days. All other cultures were sterile
and examination remained normal except for mild physio-
logic jaundice. He fed well, had no temperature irregularity,
and no evidence of skin lesions, arthritis, or conjunctivitis.

He left the hospital well at 8 days of age, and follow-up
examinations at one and three months showed sterile blood
cultures and no abnormalities.

DISCUSSION

A summary and comparison of the now ten re-

ported cases of disseminated gonococcal infection

in newborns in the postantibiotic era are in Table I.

In the preantibiotic era gonococcal disease would

hardly have been considered uncommon. In 1905

� Culture of the cord blood was obtained by the follow-

ing method: ( 1 ) the cord was clamped and cut at de-
livery; (2) the cord on the placenta was swabbed with

povidone-iodine ( Betadine ) and re-cut with sterile scissors,

( 3 ) as the cord was re-cut, blood was allowed to drip

freely into a blood culture medium which was then tightly

resealed and incubated in a 10% CO2 atmosphere.

Holt8 reviewed several hundred cases of gonococcal

disease, among whom were two neonates with

arthritis. In 1927 Cooperman9 reported an epi-

demic of 53 cases of neonatal gonococcal arthritis

which had occurred in a month’s time in a nursery

in Philadelphia in 1924. Once introduced, the dis-

ease was presumably disseminated by fomite pass-

age.9 Since these works only occasional single case

reports of neonatal gonococcal arthritis have ap-

peared.1014
It is clear that as the newborn infant passes

through the birth canal, any of its orifices may act

as a portal of entry for the gonococcus. The con-

junctiva is a well known and oft-reported site for

invasion and infection.152#{176} However, the anogen-

ital, oropharyngeal, and umbilical orifices are also

easily accessible to the organism and recent work7

has documented the presence of the gonococcus in

the rectum, throat, and orogastric aspirate. In the

cases reported here and those reviewed, the portal

of entry is not definitely known, though in two

of our cases (7, 9; Table I ) , the conjunctiva and

rectum are strongly implicated as primary sites of

invasion.

Earlier reviews8’9 have adequately described the

clinical features usually seen in neonatal gonococcal

arthritis and typified by those presented herein.

Usually nonspecific prodromal symptoms do occur

in neonates. In all of our cases and in most pre-

viously reported9’11’53’14 there was a history of gen-

eralized irritability, poor feeding, and temperature

elevation for several days prior to the onset of joint

sepsis. Symptoms such as these should lead the

clinician to be sufficiently suspicious to investigate

further. Fever and/or irritability of unexplained

origin in a neonate particularly is indication for

at least a lumbar puncture, if not more extensive

diagnostic evaluation.

In adults with gonococcal arthritis the course of

the disease has been divided into two fairly dis-

tinct stages with polytenosynovitis, arthralgias, and

skin manifestations representing the early bactere-

mic phase of the disease; and classical signs and

symptoms of septic arthritis becoming apparent in

the so-called late, septic joint stage when gono-
coccal disease is usually easier to substantiate.21’22

The early, bacteremic form has never been diag-

nosed per se in neonates. Superficial abscesses, teno-

synovitis, bursitis, and subperiosteal abscesses were

described in early studies,#{176} but not specifically

ascribed to the gonococcus. In adults, skin lesions

typical for N. gonorrhoeae have been described.22

Cooperman briefly mentions skin lesions in some

pediatric patients in the prearthritis stage of their

illness, but makes no mention of whether the gono-

coccus was ever isolated from these lesions. These
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were described as “toxic rashes distributed over

the body or extremities . . . and superficial ab-

scesses in various parts of the body.”#{176}In contrast

none of the patients in Table I displayed skin

lesions of any kind.

Laboratory investigation of the synovial fluid

will usually establish the diagnosis. In the past,

cultures of joint fluid have not been positive where

clinical signs and gram stains have been sugges-

tive for N. gonorrhoeae.13’23 By means of chocolate

agar, and more recently Thayer-Martin, the sensi-

tivity of the cultural diagnosis of gonococcal dis-

ease has greatly increased.

TREATMENT

In previously reported cases, treatment with

penicillin for a minimum of three weeks and in

excess of 4 million units has been recommended.

In addition, local therapy with intra-articular peni-

cillin was an accepted mode of therapy (Table

I ) #{149}13,14 � has been shown recently that there is

usually no need for intra-articular penicillin thera-

py in the treatment of septic arthritis.24 Different

modes of systemic therapy have been successfully

employed in the treatment of neonatal gonococcal

arthritis. In each of our patients, treatment con-

sisted of aqueous crystalline penicillin G in doses

of 100,000 units/kg/day in two divided doses, in-

travenously for at least one week, and for a total

of at least two weeks of parenteral therapy. In

the patient with the positive cord blood culture

treatment was limited to one week of intramuscular

therapy with the identical dose of penicillin4 There

were no complications of any kind with this thera-

py, and all patients were normal at this writing.

Although the doses of penicillin were certainly

adequate (i.e., sufficient to effect cure), adminis-

tration should have been on either a q six-hour or

q four-hour basis for those infants over 5 to 7 days

old in order to account for the increased renal

excretion of penicillin at this age. With this al-

teration the aforementioned regimen should be

considered in the treatment of disseminated gono-

coccal infection of the newborn.

Although identification and management of neo-

natal gonococcal disease is clearly important, a

consideration of much greater priority should be

toward prevention of these states. It is generally

accepted that neonatal gonococcal infection origi-

nates in the mother infected with N. gonorrhoeae

and that the infant acquires this infection during

passage through a birth canal that harbors the or-

I This patient also received kanamycin for five days

though this should have been discontinued as soon as the
remaining cultures proved to be sterile.

ganism. Intrauterine infection of the fetus from

a mother who has had asymptomatic disease dur-

ing pregnancy is well recognized for diseases such

as cytomegalic inclusion disease, rubella, syphilis,

and toxoplasmosis. However, intrauterine infection

from the far more common, asymptomatic maternal

gonorrhea has not been seriously considered. The

possibility of intrauterine infection of the fetus

with N. gonorrhoeae was mentioned as early as

1905.8,15 More recently, Handsfield has described

a case with orogastric contamination with N. gonor-

rhoeae in an infant born by cesarean section fol-

lowing PROM, thereby proving intrauterine ac-

quisition of the gonococcus.7

It is suggested that this is a much more common

occurrence than previously recognized. In the

cases discussed here, seven of ten mothers had

positive evidence of gonorrhea, and ten were

treated for gonococcal disease in the perinatal

period. In all of their infants, infection could con-

ceivably have been acquired in utero as well as

during passage through the birth canal. Though

all infants described received 1% silver nitrate

prophylaxis at birth, two subsequently proved to

have gonococcal ophthalmia. The other case of

gonococcal arthritis displayed no other positive

cultures, and here too infection could conceivably
have occurred in utero as well as at delivery. Sim-

ilarly, the positive cord blood culture could repre-

sent in utero acquisition of the organism as well

as contamination at delivery.

It is this concept of intrauterine acquisition of

N. gonorrhoeae that fosters the idea that dissem-

mated neonatal gonococcal infection is preventable.

The incidence of asymptomatic gonorrhea in preg-
nancy ranges from 5% to 10%.2931 Because of the

potential in neonates for not only ophthalmia, but

also for disseminated gonococcal disease such as

joint sepsis, and because of the possible increased

morbidity in pregnancy and its attendant neonatal

morbidity,7 it is strongly recommended that en-

docervical and rectal cultures for N. gonorrhoeae

should become routine in all prenatal care.

Until such time as future studies further deine-

ate the incidence and pathogenesis of gonococce-

mia in newborns, consideration should be given

to an investigative and preventive approach to

management of infants whose mothers have proven

or suspected gonococcal disease. Our current regi-

men toward this end includes ( 1 ) thorough bac-

teriologic investigation for N. ‘ gonorrhoeae in all

prenatal patients, with cervical and rectal cultures

being done at the first prenatal visit and the last

visit before delivery; (2) treatment with 1 gm of

probenecid and 4.8 m� of penicillin C procaine

intramuscularly for all positive cultures, and subse-
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quent follow-up cultures after therapy; ( 3) con-

tinuing use of silver nitrate prophylaxis with the

understanding and suspicion that failures can and

do occur; (4) thorough bacteriologic investigation

of the neonate at delivery, including cultures of

the orogastric aspirate, pharynx, rectum, conjunc-

tiva, cord blood, and peripheral blood, with speci-

fic culturing for N. gonorrhoeae ( Thayer-Martin)

as well as routine investigations; ( 5 ) consideration

of any positive ( gonococcal ) culture as at least

presumptive evidence of disseminated gonococcal

infection, and institution of systemic penicillin

therapy as outlined earlier; and ( 6) in the ab-

sence of positive cultures, close follow-up on 5ev-

eral occasions during the infant’s first month fol-

lowing discharge from the nursery. In addition,

mothers of these asymptomatic, culture-negative in-

fants are instructed to observe closely for the signs

of arthritis as well as for general signs and

symptoms suggesting illness in newborn infants.

REFERENCES
1. Pratt, D. : Workload statistics Navajo Area, U.S.P.H.S.

Navajo Area Department of Social Hygiene, Au-

gust 1972.

2. Brown, W. : Venereal Disease in the United States

Today. Presented at the International Venereal

Disease Symposium, St. Louis, 1971.

3. Dawar, S., Hellerstein, S. : Gonorrhea as a cause of

asymptomatic pyuria in adolescent boys. J. Pediat.,
81:357, 1972.

4. Ris, H. W., and Dodge, R. W. : Gonorrhea in adoles-

cent girls in a closed population. Amer. J. Dis.

Child., 123:185, 1972.
5. Nazarian, L. : The current prevalence of gonococcal

infections in children. Pediatrics, 39 :372, 1967.

6. Branch, G., and Paxton, R. : A study of gonococcal

infections among infants and children. Public

Health Rep., 80:347, 1965.

7. Handsfield, H. H., et al. : Neonatal gonococcal infec-

tion : I . Orogastric contamination with Neisseria

gonorrhoeae. JAMA, 225:697, 1973.

8. Holt, E. : Gonococcus infections in children with espe-

cial reference to their prevalence in institutions

and means of prevention. New York Med. J.,
81:521, 1905.

9. Cooperman, M. B. : Gonococcus arthritis in infancy:

A clinical study of forty-four cases. Amer. J. Dis.
Child., 33:932, 1921.

10. Parrish, P. P., Console, W. A., and Battaglia, J. : Gon-
ococcic arthritis of the newborn treated with sul-

fanilamide. JAMA, 114:241, 1940.

11. Sponzilli, E. E., and Calabro, J. J. : Gonococcal arth-

ntis in the newborn : Report of a case and review

of the literature. JAMA, 177:919, 1961.
12. Fink, C. W. : Gonococcal arthritis in children. JAMA,

194:123, 1965.

13. Glaser, S., Boxerbaum, B., and Kennell, J. B. : Gon-

ococcal arthritis in the newborn. Amer. J. Dis.

Child., 112:185, 1966.
14. Kleiman, M., and Lamb, C. : Gonococcal arthritis in a

newborn infant. Pediatrics, 52:285, 1973.

15. Pearson, H. : Failure of silver nitrate prophylaxis for

gonococcal ophthalmia neonatorum. Amer. J.
Obstet. Gynec., 73:805, 1957.

16. Barsam, P. C. : Specific prophylaxis of gonorrheal

ophthalmia neonatorum. New Eng. J. Med., 274:

732, 1966.

17. Friendly, D. S. : Gonococcal conjunctivitis of the new-

born. Clinical Proceedings of Children’s Hospital,

Washington, D.C., 25:1, 1969.

18. Forbes, G. B., and Forbes, G. M. : Silver nitrate and

the eyes of the newborn: Crede’s contribution to
preventive medicine. Amer. J. Dis. Child., 121:1,

1971.
19. Thatcher, R. W., Pettit, T. H. : Gonorrheal conjunc-

tivitis. JAMA, 215: 1494, 1971.
20. Snowe, R. J., and Wilfert, G. M. : Epidemic reappear-

ance of gonococcal ophthalmia neonatorum. Pedi-
atrics, 51 : 110, 1973.

21. Keiser, H., Ruben, F., Wolinsky, E., et al. : Clinical

forms of gonococcal arthritis. New Eng. J. Med.,
279:234, 1968.

22. Holmes, K. K., Counts, G. W., and Beaty, H. N.:

Disseminated gonococcal infection. Ann. Intern.

Med., 74:979, 1971.

23. Jones, J. B., and Ramsay, R. : Acute suppurative arth-

ntis of the hip in children. U.S. Armed Forces

Med. J., 7:1621, 1956.
24. Nelson, J. D. : Antibiotic concentrations in septic joint

effusions. New Eng. J. Med., 284:349, 1971.
25. Abbott, S. : Gonococcal tonsillitis pharyngitis in a 5-

year-old girl. Pediatrics, 52:287, 1973.

26. Metzger, A. L. : Gonococcal arthritis complicating gon-

orrheal pharyngitis. Ann. Intern. Med., 73:267,
1970.

27. Wiesner, P. J., Tronca, E., Bonin, P., Pedersen, A. H.

B., and Holmes, K. K. : Clinical spectrum of

pharyngeal gonococcal infection. New Eng. J.
Med., 288:181, 1973.

28. Ramos, A., and Stern, L. : Relationship of premature nip-

ture of the ‘membranes to gastric fluid aspirate in

the newborn. Amer. J. Obstet. Gynec., 105:1247-
1251, 1969.

29. Kraus, G. W., and Yen, S. C. : Gonorrhea during preg-

nancy. Obstet. Gynec., 31:258, 1968.
30. Cave, V. G., Bloomfield, R. D., Hurdle, E. S., at al.:

Gonorrhea in the obstetric and gynecologic clinic.

JAMA, 210:309, 1969.

31. Charles, A. C., Cohen, S., Kass, M. B., et al. : Asympto-

matic gonorrhea in prenatal patients. Amer. J.
Obstet. Gynec., 108:599, 1970.

 at Univ Of Arizona on June 8, 2011pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


 1974;53;436Pediatrics
Daniel P. Kohen

Neonatal Gonococcal Arthritis: Three Cases and Review of the Literature
 
 

 Services
Updated Information &

 http://pediatrics.aappublications.org/content/53/3/436
including high resolution figures, can be found at:

Citations
 http://pediatrics.aappublications.org/content/53/3/436#related-urls

This article has been cited by 3 HighWire-hosted articles:

Permissions & Licensing

 http://pediatrics.aappublications.org/misc/about.xhtml#permissions
or in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables)

 Reprints
 http://pediatrics.aappublications.org/misc/addir.xhtml#reprintsus

Information about ordering reprints can be found online:

Online ISSN: 1098-4275.
Copyright © 1974 by the American Academy of Pediatrics. All rights reserved. Print ISSN: 0031-4005. 
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois, 60007.
has been published continuously since 1948. PEDIATRICS is owned, published, and trademarked by the 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly publication, it

 at Univ Of Arizona on June 8, 2011pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/content/53/3/436
http://pediatrics.aappublications.org/content/53/3/436#related-urls
http://pediatrics.aappublications.org/misc/about.xhtml#permissions
http://pediatrics.aappublications.org/misc/addir.xhtml#reprintsus
http://pediatrics.aappublications.org/



