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Background: Hypersensitivity reaction to hyaluronidase, though rare, can occur following regional anesthesia in ophthalmic surgery
and may mimic serious conditions such as orbital cellulitis. Prompt recognition is critical to avoid misdiagnosis and unnecessary
interventions.

Case Presentation: We report two cases of hypersensitivity reaction following hyaluronidase-augmented peribulbar anesthesia for
cataract surgery. Case 1: A 90-year-old female with no prior allergy history developed progressive periorbital edema extending to the
ipsilateral face and neck within 7 hours after surgery. Infection and hemorrhage were excluded via ultrasound. The reaction resolved
promptly with antihistamines and systemic corticosteroids. Case 2: A 69-year-old female developed progressive bilateral periorbital
edema extending to the forehead, accompanied by moderate pain within 7 hours postoperatively. While her C-reactive protein (CRP)
level was within normal limits on the day of surgery, it rose significantly to 33.92 mg/L on postoperative day 1. Given this clinical and
laboratory progression, an empirical and prophylactic therapeutic protocol was initiated, including a short course of systemic
antibiotics alongside intensified anti-inflammatory treatment. All bacterial and fungal cultures returned negative, confirming a non-
infectious etiology. Both patients achieved complete resolution of symptoms with uneventful recoveries maintained at both the one-
week and one-month postoperative follow-up visits.

Conclusion: These cases illustrate that hyaluronidase hypersensitivity, though uncommon, should be considered in the differential
diagnosis of acute postoperative periorbital inflammation. A combination of clinical vigilance, targeted imaging, and judicious use of
laboratory tests is key to distinguishing this condition from infectious complications. Early diagnosis and a structured management
approach are crucial to ensure patient safety and optimal outcomes.
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Introduction

Hyaluronidase, an enzyme that hydrolyzes hyaluronic acid in the extracellular matrix, plays a pivotal role in enhancing
tissue permeability and facilitating the diffusion of injected fluids or medications.' Clinically, it is widely utilized in
various medical fields, including ophthalmology, dermatology, and anesthesiology, to improve drug absorption, reduce
tissue edema, and accelerate the resolution of extravasated fluids.”* Despite its broad therapeutic applications, hyper-
sensitivity reaction with an estimated incidence of approximately 0.05%~0.1% have been documented in the literature.>
These adverse events, ranging from localized erythema to systemic anaphylaxis, underscore the importance of recogniz-
ing its potential of hypersensitivity reactions, even in populations without prior exposure history.””

Regional blocks remain a cornerstone technique in ocular surgeries, such as cataract extraction and vitreoretinal
procedures, due to its efficacy in achieving rapid and profound analgesia.'® To optimize anesthetic dispersion and prolong
its duration, hyaluronidase is frequently co-administered with local anesthetics.” The addition of hyaluronidase enhances
tissue penetration, reduces intraoperative discomfort, and minimizes the volume of anesthetic required, thereby lowering
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the risk of complications such as orbital hemorrhage or mechanical nerve injury.” Its role in improving surgical outcomes
has solidified its routine use in ocular anesthesia protocols.

Although hyaluronidase-associated hypersensitivity reaction in peribulbar or retrobulbar anesthesia are exceedingly rare,
their clinical implications can be severe.” Reported risk factors include prior exposure to hyaluronidase or hypersensitivity to
insect venoms, given the common animal-derived (bovine/ovine) source of the enzyme. However, reaction can also occur
unpredictably in patients without such history.> To date, only a handful of cases have been reported globally, highlighting the
need for heightened awareness among clinicians.” In this article, we present two novel cases of acute hypersensitivity reaction
following hyaluronidase-augmented peribulbar anesthesia, detailing their clinical manifestations and management strategies.
These cases contribute to the growing body of evidence on hyaluronidase-related hypersensitivity reactions and emphasize the
necessity for vigilant monitoring and preparedness in clinical settings.

Case |

A nonagenarian female with a history of left eye phacoemulsification with posterior chamber intraocular lens implanta-
tion 22 days prior presented for elective right eye cataract surgery. Significant comorbidities included insulin-dependent
type 2 diabetes mellitus, controlled essential hypertension, and stable coronary artery disease, with a documented
ophthalmic history of resolved diabetic keratopathy.

Peribulbar anesthesia was administered using a 1:1 mixture of 2% lidocaine hydrochloride (6 mL; Shandong Hualu
Pharmaceutical Co., Ltd.) and hyaluronidase 75 IU (Shanghai First Biochemical Pharmaceutical Co., Ltd). The procedure
was completed without complications. At approximately 4 hours postoperatively, during routine rounds, the patient
presented with periorbital redness, swelling, and visible subcutaneous bruising around the right eye. Visual acuity was
counting fingers at 50 cm (CF/50cm), with an intraocular pressure (IOP) of 28 mmHg. This was initially presumed to be
minor subcutaneous hemorrhage related to the local anesthetic injection. The swelling, however, progressed substantially.
By 7 hours postoperatively, it had extended to involve the ipsilateral hemiface. Further progression to the anterior
cervical region was noted at around 12 hours after surgery, at which time her vision had changed to CF/30cm and IOP
had decreased to 16 mmHg. A routine non-contrast computed tomography (CT) scan of the neck was obtained to exclude
alternative diagnoses. Imaging findings demonstrated diffuse soft tissue thickening with associated edema in the right
hemifacial region and cervical soft tissue compartments.

Ultrasonic B-mode imaging revealed the absence of peribulbar and retrobulbar hemorrhage compared with the
preoperative findings (Figure la), thereby excluding these conditions from the differential diagnoses (Figure 1b). The
nonagenarian patient maintained stable vital signs with afebrile status throughout observation. Hematological analysis
demonstrated normal leukocyte counts (4.2 x 10%/L) and mildly elevated high-sensitivity C-reactive protein (hs-CRP:
10.8 mg/L; reference <10.0 mg/L). Based on the delayed hypersensitivity presentation (symptom onset >6 hours post-
exposure), orbital cellulitis was ruled out. Therapeutic intervention comprised combination therapy: oral loratadine
(10 mg daily for 3 days), intravenous infusion of dexamethasone (20 mg single dose), and intramuscular promethazine

Figure | Pre- and post-operative B-mode ultrasound images of Case |. Comparative imaging showing the ocular condition: (a) Normal preoperative anatomy before
surgery. (b) B-scans showed eyelid edema without retrobulbar hemorrhage at 12 hours postoperatively after symptom onset.
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(25 mg single dose). To address the acute stress response, the care team implemented targeted psychological support for
both the patient and family members. Clinical reassessment at 8-hour follow-up revealed marked reduction of periorbital
edema without laryngeal involvement, permitting safe discharge. Subsequent evaluations confirmed sustained recovery:
all symptoms had completely resolved by the one-week visit, and the patient remained stable at the one-month and six-
month follow-ups, with 0.92 logarithm of the minimal angle resolution (logMAR) (commensurate with decimal visual
acuity 0.12) and an intraocular pressure of 9.6 mmHg.

Case 2

A 69-year-old female patient underwent uncomplicated phacoemulsification with posterior chamber intraocular lens
implantation in the right eye under peribulbar anesthesia. The anesthetic regimen consisted of 3 mL 2% lidocaine
(Shandong Hualu Pharmaceutical Co., Ltd., China) mixed with 3 mL 1% ropivacaine (Shijiazhuang Fourth
Pharmaceutical Co., Ltd., China) and 15 IU hyaluronidase (Kaifeng Kang Nuo Pharmaceutical Co., Ltd., China).

The procedure was successfully completed without intraoperative complications. However, periorbital edema involving
the right upper eyelid occurred 4 hours after surgery and progressed to the ipsilateral forehead and contralateral eyelid in the
7 hours of the postoperative period. At the postoperative assessment conducted around 7 hours later, associated symptoms
included inability to open the eyelids secondary to severe periorbital edema, moderate ocular pain (numerical rating scale
[NRS] 5/10), and frontal headache. Vital parameters remained within normal ranges (blood pressure 154/91 mmHg, heart
rate 66 beats per minute, respiratory rate 16 breaths per minute, and body temperature 36.3°C, afebrile).

Compared with the preoperative B-mode orbital ultrasonography (Figure 2a), postoperative ultrasonic B-mode
imaging demonstrated diffuse periocular soft tissue edema (Figure 2b). Initial laboratory evaluation showed elevated
leukocytosis (13.54x10%/L; reference 3.5-9.5x10°/L) with normal C-reactive protein (<10 mg/L). Despite no prior
history of anesthetic hypersensitivity, the acute presentation suggested type I hypersensitivity reaction to hyaluronidase.

Emergency management included: intramuscular promethazine 25 mg, intravenous infusion of dexamethasone 10 mg,
20% mannitol 250 mL intravenous infusion over 30 minutes. Serial monitoring revealed paradoxical inflammatory
progression, with CRP rising to 33.92 mg/L (reference <10.0 mg/L) 24 hours later. Repeat ultrasonography showed
widening of the retrobulbar Tenon’s space in the right eye, forming a characteristic T-sign configuration with the optic
nerve (Figure 2c¢). In the setting of clinical improvement, the presence of elevated inflammatory markers and imaging
findings consistent with possible scleritis warrant consideration of a bacterial infection or an atypical infectious process.
Therefore, a therapeutic protocol was initiated based on empirical and prophylactic principles. This included: a short
course of intravenous cefuroxime sodium (1.5 g daily for two days) to provide broad-spectrum coverage against common
ocular pathogens while awaiting microbiological results, supplemented with topical gatifloxacin 0.5% eye drops. Anti-
inflammatory management was intensified with topical prednisolone acetate 1% administered every 2 hours. By
postoperative day 1, the patient’s facial swelling had shown moderate improvement compared to the day of surgery
(Figure 3a and b). Postoperative day 2 orbital magnetic resonance imaging (MRI) of both eyes revealed that the
previously noted short T2 signal in the right eye had nearly resolved. Subsequent bacterial and fungal cultures returned
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Figure 2 Sequential ultrasound findings in Case 2. B-scans illustrate the temporal progression of the hypersensitivity reaction. (a) Normal preoperative anatomy. (b) Early
postoperative scan at around 7 hours showed eyelid and periocular edema. (c) By postoperative day |, imaging reveals progression to a faint T-sign.
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Figure 3 Time course of edema resolution in Case 2. Facial photographs taken at (a) 7 hours, (b) | day, and (c) 5 days after surgery. The series illustrates the progression
from acute, severe postoperative edema to its complete resolution following appropriate management.

negative, supporting the initial diagnosis of a severe non-infectious inflammatory reaction. The empirical antibiotic was
therefore discontinued after the planned two-dose course, and subsequent management was focused solely on controlling
the immune-mediated response.

Complete resolution of the edema was achieved by postoperative day 5 (Figure 3c). At the 25-day follow-up, the best-
corrected visual acuity (BCVA) had improved to 0.6 (0.2 logMAR) from a preoperative level of hand motion, with
a stable intraocular pressure (IOP) of 10.5 mmHg. Further recovery was observed at the 1-month visit, with BCVA
reaching 0.8 (0.1 logMAR) and IOP measuring 12 mmHg. By the 2-month follow-up, visual acuity in the right eye was
maintained at 0.8 (0.2 logMAR), with an IOP of 10.3 mmHg.

A comparative summary of the demographic characteristics, clinical presentation, management, and outcomes of the
two cases is provided in Table 1. As illustrated in Table 1, both cases shared a similar timeframe of symptom onset but
exhibited marked differences in the intensity of the inflammatory response and the consequent need for escalated therapy.
This comparative overview underscores the variable clinical spectrum of hypersensitivity reaction to hyaluronidase.

Discussion

The presented cases highlight the critical importance of recognizing hyaluronidase-induced hypersensitivity reaction in
ophthalmic practice, particularly given the enzyme’s widespread use to enhance the diffusion of local anesthetics or

Table | Comparative Summary of Two Cases of Hyaluronidase Allergy After Peribulbar Anesthesia for Cataract Surgery

Characteristic Case | Case 2

Patient Profile

Age(years), Sex 90, Female 69, Female
Relevant Comorbidities ® |nsulin-dependent type 2 diabetes mellitus None

® Hypertension

® Coronary artery disease
Prior Ophthalmic Surgery Contralateral cataract surgery 22 days prior None

Clinical Presentation

Time of Symptom Onset and 4-7 hours postoperatively 4-7 hours postoperatively

Progression

Presenting Symptoms Periorbital redness ® Periorbital edema and pain

Swelling

Subcutaneous bruising

Progressed to ipsilateral face and anterior neck by
12 hours

® Extending to ipsilateral forehead and contralat-
eral eyelid
® [nability to open eyelids

Systemic Signs

Afebrile, stable vital signs

Afebrile, stable vital signs

(Continued)
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Table | (Continued).

Characteristic Case | Case 2

Key Clinical Findings

Peak CRP 10.8 mg/L 33.92mg/L

Leukocytosis 42x10°/L 13.54x10°/L

Imaging (Ultrasonography) Absence of peribulbar/retrobulbar hemorrhage ® Absence of peribulbar/retrobulbar hemorrhage
(Figure 1) ® Diffuse periocular edema

® Tssign in retrobulbar Tenon’s space, later

(Figure 2)
Treatment Intervention ® |oratadine ® |oratadine
® Dexamethasone ® Dexamethasone
® Promethazine ® Promethazine
® Mannitol
® Antibiotics
Microbiological Culture Results Not performed Negative (bacterial and fungal)
Outcome & Follow-up
Symptom Resolution Complete resolution by |-week follow-up Complete resolution by |-week follow-up
Final Visual Acuity & IOP ® BCVA 0.12 (0.92 logMAR) ® BCVA 0.8 (0.1 logMAR)
® |OP 9.6 mmHg ® |OP 10.3 mmHg
(at 6-month follow-up) (at 2-month follow-up)

Abbreviations: CRP, C-reactive protein; BCVA, best-corrected visual acuity; IOP, intraocular pressure; logMAR, logarithm of the minimal angle resolution.

therapeutic agents.™’ Although hypersensitivity reactions to hyaluronidase are rare, with an estimated incidence of 0.05%

to 0.1% in clinical settings,*"’

their potential severity—ranging from localized edema to life-threatening anaphylaxis—
necessitates heightened vigilance during administration and post-procedural monitoring.*'%'* The two cases presented
herein illustrate the challenge of medical diagnosis and emergency management of acute hypersensitivity reactions to
hyaluronidase. While the final suspected diagnosis in both cases was consistent with this rare adverse event, the
diagnostic pathway—particularly for Case 2—was fraught with confounding factors that necessitate careful analysis.
Key identified risk factors for hyaluronidase hypersensitivity include: prior exposure to the enzyme (sensitization),
and pre-existing hypersensitivity to insect (eg, wasp) venom, likely due to cross-reactive IgE antibodies.>'"'*! This is
consistent with the established pathomechanism, wherein animal-derived hyaluronidase (commonly sourced from bovine
or ovine testicular extracts) can act as a trigger for such cross-reactive antibodies, particularly in individuals with pre-
existing sensitivities to insect venoms or other animal proteins.'®"'® This risk profile aligns with Case 1, whose recent
contralateral surgery may have served as a sensitizing event. The patient’s pre-existing conditions of hypertension and
diabetes were well-controlled and, based on current evidence, are not considered direct contributors to the pathogenesis
of hyaluronidase hypersensitivity. In contrast, Case 2 had no prior ophthalmic surgery, which highlights that the absence
of an obvious sensitizing history does not preclude a first-exposure reaction. This is in agreement with a previous review
that most patients with hyaluronidase injection did not report a history of allergy or prior negative testing.” Therefore,
hyaluronidase hypersensitivity must remain a diagnostic consideration in any case of acute postoperative periorbital
inflammation, irrespective of a negative allergy history. Prior to the peribulbar anesthesia, it is essential for surgeons and
nurses to obtain a comprehensive medical history of patients to identify and minimize the patient-related risks (eg, active
autoimmune disease, history of allergy, repeated exposure experience).'® For patients identified as high-risk, alternatives
like recombinant human hyaluronidase (eg, rHuPH20) may offer a safer profile, though cost and availability remain

barriers in resource-limited settings.?’
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As highlighted in the literature, hypersensitivity reaction to hyaluronidase can present with striking clinical and
radiological similarities to infectious orbital cellulitis, creating a significant diagnostic challenge.® In our cases, both
patients remained afebrile and systemically stable throughout their clinical course. In Case 1, given the marked and rapid
resolution of symptoms following treatment with corticosteroids and antihistamines alone, a localized hypersensitivity
reaction was considered the most plausible diagnosis. The presentation in Case 2 was more complex, with notable
leukocytosis and elevated CRP prompting empirical antibiotic coverage. However, the negative bacterial and fungal
cultures provided evidence against an active infection. Furthermore, her clinical improvement followed the combined
regimen, and recovery was sustained which is consistent with the resolution pattern once managed.*>**'? The manage-
ment of hyaluronidase hypersensitivity hinges on immediate recognition and protocol-driven intervention.?'~*>

Despite advances in hypersensitivity reactions and allergy management, gaps persist in clinical awareness, particularly
in ophthalmic specialist agencies where emergency preparedness may be suboptimal. The cases underscore the imperative

for standardized protocols, including staff training in anaphylaxis management and ready access to emergency intervention.

Limitations

Our report has several limitations that warrant acknowledgment, stemming primarily from its retrospective and observa-
tional nature. First, the diagnosis of hyaluronidase hypersensitivity reaction in both cases remains presumptive, as it was
not confirmed by definitive allergy testing due to the retrospective recognition of the reaction and the patients’ subsequent
discharge. While confirmatory testing (eg, serum tryptase, skin prick testing) was not standard preoperative care and
might have limitations, it could provide supportive evidence for the diagnosis.”**** As skin testing itself carries a risk of
provoking severe reaction, necessitating cautious implementation of specialist allergy testing should be undertaken in
controlled environments.”'" Second, as elaborated in the diagnostic analysis, the presentation in Case 2 contained
significant confounding factors—including elevated markers classically associated with infection (leukocytosis, CRP)
and a T-sign on ultrasound—that introduce diagnostic uncertainty. While the clinical course, negative cultures, and
response to therapy collectively support a severe allergic etiology, a concurrent or alternative inflammatory process
cannot be ruled out with absolute certainty. These limitations highlight the critical need for prospective evaluations and
systematic allergy testing in similar cases to establish more definitive diagnostic criteria.

Conclusion

Hyaluronidase hypersensitivity reaction, though uncommon, should prompt a high index of clinical suspicion, prepared-
ness and multidisciplinary collaboration. The cases described herein reinforce that even routine procedures could be
associated with allergic, hypersensitivity or inflammatory reaction, the etiology of which may be ambiguous. Given the
absence of confirmatory allergy testing and the presence of confounding factors, such as elevated infectious markers in
Case 2, the diagnosis remains presumptive. Nevertheless, these observations underscore the importance of a structured
and cautious approach to perioperative risk management, integrating clinical assessment, laboratory and imaging
findings, and microbiological correlation to differentiate adverse events (such as hypersensitivity reaction) from infec-
tious complications. Proactive recognition, clear documentation of suspected allergens, and multidisciplinary readiness
are essential to guide management and ensure patient safety. Further studies with systematic allergy testing are needed to
better define diagnostic criteria and risk stratification for this potential complication.

Ethical Approval
The publication of this case report was reviewed and approved by the Medical Ethics Management Committee of
Qingdao Eye Hospital, Shandong First Medical University (Approval No. QE-2025-73).

Informed Consent
Written informed consent has been obtained from the patients for the publication of this case report and any accompanying
images. The consent form explicitly states that the patient’s images and clinical data can be used for scientific publication.
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