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Case Study 1 

Conjunctival Histology in Long-Standing Esotropia  2 

 3 

Abstract 4 

Background: Conjunctivae can be restrictive in long-standing strabismus. To date, there  5 

are no reports in the literature describing the histology of the conjunctiva in these  6 

patients. 7 

Methods: Conjunctivae biopsies over the medial and lateral rectus were taken at  8 

the time of strabismus surgery in 3 patients with restrictive large angle long-standing  9 

esotropia. 10 

Results: The conjunctiva overlying the medial rectus has a much more condensed,  11 

organized lamina propria compared to the conjunctiva of the contralateral lateral rectus.  12 

 The medial conjunctiva has scattered small-diameter vessels and numerous  13 

clusters of plasmatic cells. The lateral conjunctiva has large blood vessels with  14 

occasional scattered plasmatic cells and the lamina propria presents a lax structure.  15 

Conclusions: These new findings reinforce the clinical understanding that conjunctiva  16 

can become more restrictive over the medial rectus in long-standing esotropia.  17 
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Introduction 21 

It has long been recognized that the conjunctiva can be restrictive in long-standing  22 

strabismus [1,2]. Recessing  the conjunctiva in such situations increases the amount  23 

of prismatic diopters corrected postoperatively[3,4]. 24 

The microscopic structure of the restrictive conjunctiva has not been described. 25 

We present the conjunctival histology findings on 3 patients with large angle long- 26 

standing esotropia. 27 

UNDER PEER REVIEW



 2

Material and Method 28 

In this case series, we look at the histologic aspect of the conjunctiva of 3 patients  29 

that have had long-standing horizontal strabismus, specifically, esotropia. For this  30 

study, we define large angle long-standing esotropia as esotropia of 50 prismatic  31 

diopters (PD) or more and esotropia that has been persistent for more than 20  32 

years. We excluded patients with previous strabismus surgery or conjunctiva  33 

pathology. Every patient included in the case series tested positive on forced  34 

duction test on attempted abduction. The surgical technique utilized was a  35 

conjunctiva limbal approach. Recession of the medial rectus with recession of the  36 

conjunctiva allowing a forced duction test on abduction to be negative and resection  37 

of the opposite lateral rectus. Biopsies of conjunctiva overlying the medial and  38 

lateral rectus muscles from the esotropic eye were taken at the time of surgery.  39 

Results 40 

The changes found on histology were consistent among all patients. On H&E  41 

staining, we found that the conjunctiva overlying the medial rectus have a much  42 

more condensed organized lamina propria compared to the conjunctiva of the  43 

contralateral lateral rectus muscle. The medial conjunctiva has scattered  44 

small-diameter vessels and numerous clusters of plasmatic cells (figure1). In  45 

contrast, the lateral conjunctiva has large, abundant blood vessels with occasional  46 

scattered plasmatic cells. The lamina propria itself is poorly organized in a lax  47 

structure (figure 2). The conjunctiva epithelium overlying the lateral rectus muscle  48 

has fewer cells  in comparison to the normal looking epithelium of the  49 

medial conjunctiva. 50 

Discussion 51 

Several studies have addressed the role of recessing the conjunctiva to increase  52 

success rate in strabismus surgery[2,3,4]. Although fornix conjunctiva incision is  53 

favored by most surgeons for primary horizontal rectus muscle surgery [5], a limbal  54 
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approach has been shown to allow recession of restrictive conjunctiva along with  55 

medial rectus muscle recession. Studies have shown that recessing conjunctiva  56 

along with the medial rectus results in consistently increased correction of diopters  57 

postoperatively compared to recession of rectus alone [4]. The conjunctiva over the  58 

opposite resected rectus muscle is often loose and sometimes needs to be trimmed  59 

in order to have a good cosmetic appearance. The main histologic finding is on the  60 

lamina propia.  We think that the “ increased density” of the lamina propia over the  61 

medial rectus could explain the small- diameter vessels as well as the increased  62 

number of plasmatic cells. The “tight” lamina propia could make the plasmatic cells  63 

to be close to one another, not necessarily increasing the absolute number of cells.  64 

We also think that the dense lamina propia could “ compress” the vessels making  65 

them look smaller in diameter. There have been no studies to date that look at the  66 

histologic changes on the overlying conjunctiva in strabismus. Our study is limited  67 

by our small cohort, but the histologic findings were consistent among all our  68 

patients.  69 

Conclusion 70 

This is the first study to look at the histologic changes in the conjunctiva overlying  71 

the rectus muscles of patients with long-standing large angle esotropia. Conjunctiva  72 

overlying the medial and lateral rectus muscles in long-standing esotropia undergo  73 

histologic changes that may affect the structure of the conjunctiva. These new  74 

findings reinforce the clinical understanding that conjunctiva can become more  75 

restrictive over the medial rectus in long-standing esotropia. This description  76 

warrants further studies regarding the role of the conjunctiva in long-standing  77 

strabismus.   78 

 79 
 80 
All patients have consented to the submission of the case  81 
 82 
report for submission to the journal. 83 
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 84 

Informed consent was obtained from all individual participants included in the  85 

 86 

study.” 87 
 88 
 89 

“All procedures performed in studies involving human participants were in  90 

 91 

accordance with the ethical standards of the institutional and/or national research  92 

 93 

committee and with the 1964 Helsinki declaration and its later amendments or  94 

 95 

comparable ethical standards.” 96 

 97 
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                         Fig 1 120 

                         H&E 40X  the conjunctiva over medial rectus in large angle long-standing  121 

                         Esotropia. Condensed organized lamina propria. scattered small-diameter  122 

                             vessels and numerous clusters of plasmatic cells 123 

          Fig 2 124 
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         H&E 40X  large blood vessels with occasional scattered plasmatic cells. The  125 

          lamina propria itself is poorly organized in a lax structure. The conjunctiva    126 

         epithelium  overlying the lateral rectus muscle has fewer cells in comparison to  127 

         the normal looking epithelium of the medial conjunctiva 128 

 129 

Figure 1. 130 

 131 

 132 

 133 
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 136 

Figure 2 137 
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