
Accommodation, convergence and miosis are the syn-
kinetic movements that occur when viewing a near point. 
Accommodation is a dynamic, optical change in the diop-
tric power of the eye and is achieved through increased an-
terior and posterior lens surface curvatures and increased 
thickness of the lens by contraction of the ciliary muscles. 
Deficiency of accommodation may result in fatigue with 
near work, diplopia, headache and decreased concentra-
tion [1]. Although accommodation insufficiency can oc-
cur when conjugate movement is normal with decreased 
contraction of both medial rectus muscles, most causes are 

still unknown. Ophthalmic problems such as oculomotor 
paralysis, tonic pupil, uveitis and cataracts might lead to 
accommodation insufficiency [2]. Head trauma, menin-
gitis, encephalitis and diseases involving the midbrain 
may also cause accommodation insufficiency [3]. Variable 
causes include systemic, neurologic and ocular diseases [4]. 
These diseases affect the lens, ciliary body, short ciliary 
nerve, ciliary ganglion, oculomotor nerve and third nerve 
nucleus and lead to accommodative loss [5,6]. However, 
accommodation insufficiency can develop without any 
precipitating factors. Almog [3] reported 5 young patients 
with transient loss of accommodation. The patients had an 
isolated transient loss of accommodation unrelated to any 
other ocular or systemic manifestations. Chrousos et al. [1] 
reported 10 healthy patients with accommodation insuf-
ficiency. However, they did not mention recovery after loss 
of accommodation or the correlation between loss of ac-
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Purpose: To define the long-term results of accommodation insufficiency and to investigate the correlation be-
tween accommodation insufficiency and other factors including near point of convergence (NPC), age, and 
refractive errors. 

Methods: From January 2008 to December 2009, 11 patients with acute near vision disturbance and remote 
near point of accommodation (NPA) were evaluated. Full ophthalmologic examinations, including best cor-
rected visual acuity, manifest refraction and prism cover tests were performed. Accommodation ability was 
measured by NPA using the push-up method. We compared accommodation insufficiency and factors includ-
ing age, refractive errors and NPC. We also investigated the recovery from loss of accommodation in patients. 

Results: Mean age of patients was 20 years (range, 9 to 34 years). Five of the 11 patients were female. Mean 
refractive error was -0.6 diopters (range, -3.5 to +0.25 diopters) and 8 of 11 patients (73%) had emmetropia 
(+0.50 to -0.50 diopters). No abnormalities were found in brain imaging tests. Refractive errors were not cor-
related with NPA or NPC (rho = 0.148, p = 0.511; rho = 0.319, p = 0.339; respectively). The correlation between 
age and NPA was not significant (rho = -395, p = 0.069). However, the correlation between age and NPC was 
negative (rho = -0.508, p = 0.016). Three of 11 patients were lost to follow-up, and 6 of 8 patients had perma-
nent insufficiency of accommodation. 

Conclusions: Accommodation insufficiency is most common in emmetropia, however, refractive errors and age 
are not correlated with accommodation insufficiency. Dysfunction of accommodation can be permanent in the 
isolated accommodation insufficiency.
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commodation and relating factors such as age and refrac-
tive errors.

Accommodation insufficiency can be combined with 
convergence insufficiency. Matsuo and Ohtsuki [7] report-
ed that 9 out of 16 patients who had accommodative insuf-
ficiency with convergence insufficiency did not show any 
precipitating factors such as head trauma, febrile illness, 
encephalitis or drug use. 

Thus, the aim of the present study was to define the 
recovery from loss of accommodation and investigate the 
correlation between the degree of accommodation defi-
ciency and factors that affect accommodation, including 
refractive error and age. 

Materials and Methods
A retrospective study was conducted between Janu-

ary 2008 and December 2009 on 11 patients at Kim’s Eye 
Hospital with acute accommodation dysfunction. Acute 
accommodation dysfunction is defined as an acute tired-
ness from near work, remote near point of accommodation 
(NPA) and relief of patient difficulty with near glasses cor-
rection. In order to eliminate the possibility of early pres-
byopia, only patients under the age of 35 were considered. 
Other neurological and systemic complaints, abnormal pu-
pil reaction and patients with previous ocular surgery and 
trauma history were also excluded. Magnetic resonance 
imaging was performed to identify brain lesions. 

All patients were evaluated with a detailed history tak-
ing and a complete ophthalmologic examination, including 
best corrected visual acuity, manifest refraction, cyclople-
gic refraction, pupil examination, slit lamp examination, 
ocular motility and alternate cover tests. 

To evaluate accommodative function, the NPA of each 

eye was measured under full refractive correction. NPA 
was measured with a 20 / 40 target that was slowly brought 
closer to the eye and the patient was instructed to signal 
the point of first sustained blur. Near points of convergence 
(NPC) were determined by subjective methods. To evalu-
ate the correlations with parameters affecting NPA, we 
compared age, refractive errors and NPC to NPA. We also 
investigated recovery from loss of accommodation in the 
same patients. All examinations were performed by one 
author (USK).

All analyses were performed with SPSS ver. 14.0 (SPSS 
Inc., Chicago, IL, USA). The correlation between age and 
near point of accommodation and convergence was ana-
lyzed using Spearman’s nonparametric correlation. The 
differences in age, refractive errors and NPA between 
males and females were evaluated using Student’s t-test.

Results
The 11 patients (6 males and 5 females) ranged from 9 

to 34 years of age with a mean age of 20 (Table 1). Mean 
refractive error was -0.62 diopters (-3.5 to +0.5 diopters). 
There were no hyperopic patients with >+0.50 diopters, 
and 8 of 11 patients (73%) had emmetropia (+0.50 to -0.50 
diopters, spherical equivalent). Four patients underwent 
magnetic resonance imaging of the brain. However, all 
results were interpreted as normal. No cases showed an ab-
normal pupillary reflex, anterior chamber inflammation or 
vitreous inflammation. The alternate cover test noted that 
all patients showed under 4 prism diopters at far distance 
and five of 11 patients showed more than 10 prism diopters 
at near distance. 

The mean NPA and NPC were 30.19 cm (16 to 50 cm) 
and 30.82 cm (20 to 40 cm), respectively. Age, refractive 

Table 1. The clinical characteristics of 11 patients with insufficiency of accommodation

Sex Age (yr)
Refractive errors*

(diopters) NPA (cm) NPC 
(cm)

Mean follow-
up (mon) 

Exodeviation
(prism diopters) Recovery

Right Left Right Left Near Far
1 Female 29 +0.25 +0.375 45 30 40 39 16 4 No
2 Male 34 -3.5 -3.5 30 31 25 36 Ortho Ortho No
3 Male 20 -1.75 -1.25 26 30 32 33 Ortho Ortho After 18 mon
4 Male 18 Plano +0.25 24 26 26 24 6 4 After 1 mon
5 Female 9 +0.50 -0.50 36 45 40 - 12 Ortho -
6 Male 10 +0.25 Plano 32 38 35 33 14 Ortho No
7 Female 23 Plano Plano 16 18 24 - 12 Ortho -
8 Female 27 -1.75 -1.50 20 20 20 34 Ortho Ortho No
9 Male 22 Plano Plano 35 35 32 - 10 Ortho -
10 Female 15 -0.25 -0.25 25 25 25 33 Ortho Ortho No
11 Male 12 -0.50 -0.50 50 42 40 32 6 Ortho No
NPA = near point of accommodation; NPC = near point of convergence.
*Spherical equivalent.
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errors and NPA showed no differences between males and 
females (Table 2). Only one 29 year-old female showed a 
difference of NPA that was >10 cm between the two eyes. 
The correlation between age and NPA was not significant 
(rho = -395, p = 0.069). However, the relationship of age 
and NPC showed a negative correlation (rho = -0.508, p 
= 0.016). Refractive error was not correlated with NPA or 
NPC (rho = 0.148, p = 0.511; rho = 0.319, p = 0.339; respec-
tively). There was a strong correlation between NPA and 
NPC (rho = 0.875, p < 0.000). 

Three patients were lost to follow-up. The mean follow-
up was 32.9 months (24 to 39 months) for 8 patients. One 
case showed recovery of accommodation in one month. 
However, only 2 patients had recovered from loss of ac-
commodation at final follow-up.

Discussion
The possible causes of accommodation insufficiency are 

numerous, including head or orbital trauma, encephalitis 
and meningitis, midbrain disease, tonic pupil and pharma-
cological and toxic agents [3]. In other instances, there have 
been cases of abrupt accommodation insufficiency without 
any apparent systemic, neurological or other causes [8,9]. 
Therefore, the present study investigated the characteris-
tics of patients with isolated accommodation insufficiency 
without any ocular or systemic manifestation. 

There were no gender differences and a wide range in 
age distribution (9 to 34 years). Five of the 11 patients (46%) 
showed a discrepancy of exodeviation between far and 
near distance in the present study. This result is similar 
with a previous report and Von Noorden et al. [10] reported 
nine patients with a combined accommodative insuf-
ficiency and convergence insufficiency, and five of nine 
patients (55%) had exophoria. All cases but one showed 
a symmetric decrease of accommodation. Although the 
mechanism of accommodation insufficiency is not certain, 
the symmetric decrease in both eyes perhaps implies an 
abnormality of the central nervous system or psychogenic 
disease [11]. 

Von Noorden et al. [10] proposed that accommodation 
insufficiency can occur in hyperopia without correction 
and in myopic patients. In the present study, emmetropia 

was the most common type of refractive error and three 
myopic patients were noted. In spite of the high prevalence 
of myopia in Asians [12], there were only three low myopia 
patients. The low incidence of accommodation insuffi-
ciency in myopia may result from the amplitude of accom-
modation which is higher in myopes than in emmetropes 
and hypermetropes [13]. However, the amount of refractive 
error was not correlated with NPA or NPC in the present 
study (rho = 0.148, p = 0.511; rho = 0.319, p = 0.339; respec-
tively). Thus, the loss of NPA and NPC may depend on 
individual ability for accommodation. 

We performed imaging tests in four cases to search for 
the cause of accommodation insufficiency. Accommoda-
tion is neuronally coupled through the preganglionic para-
sympathetic innervation extending from the Edinger-West-
phal nucleus in the brain [14]. In the present study, 4 cases 
with an imaging study had no abnormal findings. Almog [3] 
also posited that accommodation insufficiency is a benign 
medical entity. Although accommodation insufficiency is 
considered a self-limited disease, 6 of 8 patients showed 
permanent accommodation insufficiency in the present 
study. Permanent accommodation insufficiency is com-
mon when it is accompanied by convergence insufficiency. 
Our results also showed a high rate of permanent damage 
in accommodation insufficiency. Patients who showed no 
recovery were in no specific age group and had no refrac-
tive errors.

Although this study was conducted on a small number 
of cases, it found that accommodation insufficiency can be 
permanent. Accommodation insufficiency is most common 
in emmetropia, and refractive errors and age are not cor-
related with the intensity of accommodation insufficiency. 
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