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Purpose: Although the measles-mumps-rubella vaccination covers most children
against mumps in Korea, the development of mumps has been reported. However, the
clinical manifestations of mumps orchitis in postpubertal vaccinated patients have
never been investigated. Herein we report the clinical features of mumps orchitis in
postpubertal vaccinated patients.

Materials and Methods: This study included a total of 62 postpubertal males who devel-
oped acute mumps orchitis from 2005 to 2010. The clinical manifestations such as the
incubation period, febrile duration, and the mean duration of orchitis were retro-
spectively investigated. The laboratory and sonographic findings were also reviewed
and compared with the features of previously reported cases of unvaccinated post-
pubertal mumps orchitis.

Results: The mean age of the 62 patients was 17.56 years (range, 15 to 29 years). All
patients were serologically confirmed with acute mumps infection (positive im-
munoglobulin [Ig] M and negative or positive IgG). The mean incubation period was
5.39 days (range, 0 to 23 days), with a febrile duration of 1.8 days (range, 0.5 to 3 days),
and a mean duration of orchitis of 4.96 days (range, 0 to 17 days). Sonography revealed
unilateral orchitis in 58 patients (93.6%) and bilateral orchitis in only 6 (6.4%).
Condlusions: In our study, mumps orchitis in postpubertal vaccinated patients showed
a relatively shorter febrile duration. In addition, less scrotal swelling and a lower in-
cidence of bilaterality were found upon physical examination and ultrasonography. In
the future, additional long-term follow-up is needed to determine the features of mumps
orchitis in postpubertal vaccinated males, and an additional booster vaccination should
be considered.
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INTRODUCTION

The mumps virus is a single-stranded, nonsegmented, neg-
ative-sense RNA virus belonging to the Paramyxoviridae
family. Mumps is an acute, self-limiting viral infection that
causes nonsuppurative swelling and tenderness of the sali-
vary glands [1]. However, the incidence of mumps has been
reduced by high coverage with effective vaccines. Since the
measles-mumps-rubella (MMR) vaccine was incorporated
into the National Immunization program in Korea in 1985,
the incidence of mumps has decreased. However, mumps
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outbreaks have been reported continuously worldwide
even in vaccinated children. There continue to be mumps
outbreaks every 4 to 5 years, and recently, the periodic epi-
demics of mumps outbreaks have been shorter than in the
past.

Symptoms of mumps are generally confined to infectious
parotitis. However, it causes severe complications such as
orchitis, pancreatitis, and meningitis, and at least one of
these occurs in up to 42% of patients with mumps [2-4]. Of
these complications, mumps orchitis is a common compli-
cation in pubertal and postpubertal males [5]. Testicular
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swelling and pain occurs 10 days after the onset of parotitis
in 15 to 40% of males with mumps viral infection; however,
these symptoms can occur up to 6 weeks after the onset of
parotitis [6]. The mumps virus damages the testicular tis-
sue as a result of parenchymal edema. As a result, tes-
ticular atrophy is reported to occur in 30 to 50% of affected
testicles and subfertility occurs in an estimated 13% of
patients.

Although there have been several reports examining the
resurgence in mumps, there have been few studies of the
characteristics of postpubertal mumps and mumps orchi-
tis in patients after MMR vaccination [7]. Park et al. [8] re-
ported on an outbreak of mumps in vaccinated males, but
they did not include a description of mumps orchitis. To our
knowledge, this is the first report describing postpubertal
mumps orchitis in vaccinated Korean males.

MATERIALS AND METHODS

From January 2005 to December 2010, 62 patients diag-
nosed with acute mumps orchitis were treated at Korea
University Medical Center. It was confirmed by ques-
tionnaire that all patients had been vaccinated with the
MMR vaccine under the national vaccination system of the
Korean Center for Disease Control. Patients who did not
receive vaccination or had an unknown vaccination history
were excluded from our study. Diagnostic criteria for
mumps orchitis were complaints of testicular pain, swel-
ling, and tenderness on palpation during the acute illness
stage and serologic confirmation of acute mumps infection
(positive immunoglobulin [Ig] M with negative or positive
IgG). Mumps-specific IgM and IgG were detected by using
a commercially available enzyme immunoassay Kkit
(Vircell, Granada, Spain). The test was performed and in-
terpreted in accordance with the manufacturer’s instruc-
tions. Optical density value above 1.1 were considered pos-
itive, those below 0.9 were considered negative, and those
between 0.9 and 1.1 were considered indeterminate. The
patients’ previous history of mumps and vaccination status
was obtained from the patients or their parents by ques-
tionnaire or telephone survey.

The characteristics of the clinical manifestations, such
as incubation period, febrile duration, mean duration of or-
chitis, and hospital stay, were investigated. Other general
symptoms, such as pyrexia, headache, and malaise, were
reviewed through medical records. Scrotal symptoms in-
cluding scrotal swelling and tenderness were present in all
patients.

Laboratory findings such as serologic markers (white
blood cell counts [WBCs], C-reactive protein [CRP], amy-
lase, and lipase) and urine analysis with urine culture were
assessed. Sonographic findings of mumps orchitis, such as
the degree of testicular swelling, bilaterality, and direc-
tion, were also investigated. Complications of mumps in-
cluding meningitis and pancreatitis were also recorded.

The clinical features in our patients were compared with
the features of previous reports of unvaccinated post-
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TABLE 1. The general symptoms of postpubertal mumps orchitis
in 62 patients

Characteristic Value
Age (yr) 17.56 (16-29)
Contact with mumps 56 (90.3)
Vaccination history 62 (100)
Parotitis before orchitis 56 (90.3)
Orchitis-associated fever 46 (74.19)
Positive mumps IgG antibody 36 (58.1)
Positive mumps IgM antibody 62 (100)

Values are presented as mean (range) or number (%).
IgG, immunoglobulin G; IgM, immunoglobulin M.

pubertal mumps orchitis identified through literature
review. Searched reports were limited to studies that in-
vestigated more than 10 patients with unvaccinated post-
pubertal mumps orchitis.

Patients were admitted to the hospital unless their gen-
eral status allowed them to be treated as outpatients. All
patients were treated with bed rest, elevation of the scro-
tum, local cooling (ice bag), and nonsteroidal antiin-
flammatory drugs or antipyretics (acetaminophen).

RESULTS

The mean age of the 62 patients was 17.56 years (range,
15 to 29 years). It was confirmed by questionnaire that all
patients had been vaccinated with the MMR vaccine under
the national vaccination system of the Korean Center for
Disease Control. A total of 56 patients (90.3%) had been in
contact with a mumps-infected case. All patients were sero-
logically confirmed to have an acute mumps infection
(positive IgM with negative or positive IgG) and were hospi-
talized for supportive treatment. All 62 serum samples ob-
tained at admission were positive for mumps IgM anti-
bodies, whereas 36 (58.1%) were positive for IgG antibodies
(Table 1). The mean incubation period was 5.39 days
(range, 0 to 23 days), the mean duration of fever was 1.8
days (range, 0.5 to 3 days), the mean duration of orchitis
was 4.96 days (range, 0 to 17 days), and the mean hospital
stay was 4.88 days (range, 0 to 10 days).

With regard to general symptoms, fever was observed in
46 patients (74.2%), headache in 34 patients (54.8%), and
myalgia in 32 patients (51.6%). Also, 56 patients (90.3%)
had parotitis before the appearance of acute orchitis.

Laboratory and scrotal findings are shown in Table 2.
The mean WBC level was not elevated in any patients
(8,396/L; normal range, 4500 to 11,000/L), whereas the
mean CRP level was increased over the normal range
(24.18 mg/dl; normal range, 0 to 5 mg/dl), and the mean
amylase level was 406.08 IU/l (normal range, 28 to 100 IU/1)
(Table 1). Scrotal ultrasonography revealed testicular
swelling of >20 ml in 17 patients (27.4%), between 15 and
20 ml in 12 patients (19.4%), and <15 ml in 33 patients
(53.2%) (Table 3). Bilateral orchitis was present in 4 pa-
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tients (6.4%), and 58 patients (93.6%) had unilateral
orchitis. Right-sided orchitis was present in 31 patients
(50%), and left-sided orchitis was noted in 27 patients
(43.5%) (Table 2). Meningitis was present in 5 patients
(8%), but there were no other complications, including pan-
creatitis (Table 3).

To compare the clinical features observed in our study
with those of cases of unvaccinated postpubertal mumps
orchitis, we reviewed the literature and found four articles
that investigated more than 10 patients with unvaccinated
postpubertal mumps orchitis. Table 4 shows the compar-
ison between our study and previous reports. The mean du-
ration of fever was shorter (1.8 days) in the population of
our study than in unvaccinated patients (3.5 days), and the
incidence of bilateral orchitis was lower in our study.
However, the mean incubation period, the length of orchi-
tis, and the length of hospital stay did not differ sig-
nificantly from that in the previous reports (Table 4).

DISCUSSION

Mumps is usually a self-limiting condition and generally
resolves spontaneously without sequelae. About 30 to 40% of
patients with mumps do not have parotitis. Complications
such as meningoencephalitis, pancreatitis, and oophoritis
or orchitis have been observed in up to 42% of patients with
mumps [3,4]. In the past, populations not receiving the
MMR vaccine clustered in large groups in secondary

TABLE 2. Laboratory data of 62 patients

Characteristic Value
Pyuria 1(1.6)
Serum white blood cell 8,396.6 (4,500-11,000)
Serum erythrocyte sedimentation 38.75 (0-10)
rate (mm/h)
C-reactive protein (mg/dl) 24.18 (0-5)
Amylase (IU/) 406.08 (28-100)
Lipase (IU/) 49.89 (0-60)
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schools and colleges. This clustered environment provides
a perfect breeding ground for the virus. Students are more
susceptible to the virus and its complications, including
mumps orchitis. However, the incidence of mumps has
been reduced by high coverage with effective vaccines.

However, recent mumps outbreaks have been reported
continuously worldwide, even in vaccinated children.
Immunization programs against mumps have influenced
the age distribution, and recent outbreaks have mainly af-
fected adolescents and young adults. Since the in-
troduction of the mumps vaccine in 1967 (the year the first
mumps vaccine was licensed in the United States), a shift
in the age of peak incidence of mumps from children aged
5 to 9 years in the prevaccine era to children and young
adults aged 10 to 24 years has been observed. This shift in
the age at the appearance of mumps [13-16] from children
to young adults means a shift toward a period during which
the development of mumps complications, such as orchitis,
is more frequent [17].

As aresult, there has been a resurgence in mumps orchi-
tis, with epidemics being reported more frequently.
However, to our knowledge, there have been no reports
about the clinical features of postpubertal mumps orchitis
in patients who have received the MMR vaccine. Our sur-

TABLE 3. Scrotal sonography findings and complications (n=62)

Clinical finding of mumps orchitis Value
Bilaterality
Bilateral 4(6.4)
Right 31 (50.0)
Left 27 (43.5)
Degree of scrotal swelling
<15 33 (53.2)
15-20 12 (19.4)
>20 17 (29.4)
Other complications
Pancreatitis 0(0)
Meningitis 5(8.1)

Values are presented as number (%) or mean (normal range).

Values are presented as number (%).

TABLE 4. Clinical manifestations of patients with acute mumps orchitis in the present and previous reports

Side of orchitis

First author No. of Count Pre/post Postvaccination P-O interval Fever Severe testicular
YT patients ™ pubertal U R L @ (d  swelling (<20 ml)
Ternavasio-de la 67  Spain Pre, post N 7 60 36 24 4.9 4.6 60
Vega, 2000-2001 [9]
Yeniyol, 1992-1995 18  Turkey Pre, post N 0 18 10 8 5 3.5 NM
[10]
Ku, 1990-1997 [11] 21  Korea Pre, post N 6 15 NM NM 5.9 2-5.4 13
Casella, 1995-1996 11 Switzerland Post N 2 9 5 4 10 3.6 NM
[12]
Our study, 2005-2010 62  Korea Post \% 4 58 31 27 5.4 1.8 17

B, bilateral; U, unilateral; R, right-sided; L, left-sided; P-O interval, parotitis-orchitis interval; N, unvaccinated; NM, not mentioned;

V, vaccinated.
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vey revealed that all study patients had previously re-
ceived the MMR vaccination in accordance with Korean na-
tional immunization programs.

Most patients with mumps orchitis are hospitalized be-
cause of high fever and severe testicular pain. Fevers are
frequent in mumps orchitis, although leukocytosis or pyu-
ria are not evident in most patients. Casella et al. [12] inves-
tigated the features of mumps orchitis in unvaccinated
postpubertal males. They reported that the interval be-
tween the initiation of treatment and the disappearance of
fever averaged 3.6 days with antiinflammatory drugs ad-
ministered for an average of 8.6 days. In other studies, the
mean duration of fever was about 2 to 5.4 days
[10,11,14,15,18-23]. In our study, the mean duration of fe-
ver was relatively shorter (1.9 days), although treatment,
including bed rest, scrotal support, local cooling, and anti-
inflammatory drugs, did not differ from other reports. We
found that the febrile duration was relatively shorter in
vaccinated postpubertal mumps orchitis patients than in
unvaccinated mumps orchitis patients.

Mumps orchitis generally manifests as a gradual wor-
sening of testicular pain and swelling. In particular, tes-
ticular swelling can lead to a rise in intratesticular pres-
sure followed by testicular atrophy. Ku et al. [11] measured
the testicular volume of 21 patients with acute mumps or-
chitis and found a mean testicular volume of 18.1 to 19.2
ml. In the same study, 8 of the 44 measured testes (18.2%)
reached a volume of 25 ml. Tarantino et al. [24] measured
the testicular volume in 12 patients with acute mumps or-
chitis, and the mean volume of the affected testicles by ul-
trasound was 18.5 ml. In another series of 11 patients with
acute mumps orchitis, the volumes of the affected testes
ranged between 15.2 and 47.5 mm® (mean, 27.2 mm?®) [22].
In our study, the volumes of the affected testes in 33 pa-
tients (53.2%) were smaller than 15 ml, and severe enlarge-
ment of the testis (> 25 ml) was observed in only 7 patients
(11.3%). We think these results may lead to a lower in-
cidence of testicular atrophy and subfertility, but un-
fortunately, we did not investigate the development of tes-
ticular atrophy and subfertility in this study.

Mumps orchitis is generally unilateral, but occurs bi-
laterally in 15 to 30% of patients [25]. In unvaccinated post-
pubertal males, Casella et al. [12] reported that 18% of un-
vaccinated postpubertal males suffered bilateral mumps
orchitis, and Ternavasio-de la Vega et al. [9] reported the
incidence of bilateral orchitis to be two times higher in
young adults than in adolescents (29% vs. 13%, respec-
tively). However, bilateral orchitis was present in only four
(6.4%) of the vaccinated postpubertal patients in our study.

Our findings indicate that the clinical manifestations of
mumps orchitis in vaccinated postpubertal males are mild-
er than in unvaccinated patients. The duration of fever was
shorter, the incidence of severe testicular swelling was low-
er, and the incidence of bilateral orchitis was also lower
compared with mumps orchitis in unvaccinated post-
pubertal males. There have been no reports explaining the
difference in clinical features of mumps orchitis in vacci-
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nated postpubertal males. However, possible explanations
may be deduced from outbreaks of mumps in vaccinated
patients. Park et al. [8] reported that the level of IgG titers
and the avidity index in vaccinated unaffected patients
were not significantly different from those in patients with
a past infection. Alternatively, the low IgG avidity index
of the vaccinated unaffected group may represent a qual-
itative limitation of vaccine-induced humoral immunity in
mumps; that is, failure to induce sufficiently mature anti-
bodies, resulting in secondary vaccine failure. Narita et al.
[21] reported that a recent mumps vaccination group had
a low avidity index. Although recently vaccinated patients
have a lower IgG avidity, their IgG avidity level will be
higher than that in unvaccinated males. Therefore, the
symptoms and the duration of fever may be less severe in
these patients than the symptoms of mumps orchitis in un-
vaccinated males.

The limited short-term follow-up period is the main limi-
tation of this study. Long-term follow-up is needed to inves-
tigate the complications of mumps orchitis, such as tes-
ticular atrophy or subfertility. Also, it is necessary to carry
out more research involving comparisons with un-
vaccinated patients. In addition, more effort should be di-
rected toward determining the mechanism underlying the
reemergence of mumps and mumps orchitis, and an addi-
tional booster vaccination should be developed.

CONCLUSIONS

As shown in our study, the clinical manifestations of
mumps orchitis in postpubertal vaccinated patients in-
clude a relatively shorter febrile duration, less scrotal swel-
ling, and a low incidence of bilateral orchitis compared with
unvaccinated patients. Additional long-term follow-up
and large prospective studies are needed to determine
ways to prevent outbreaks of mumps and mumps orchitis,
and an additional booster vaccination should be considered.
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