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Introduction: Benign paroxysmal positional vertigo is the most frequent peripheral vestibular disorder, characterized by brief but intense vertigo crises related to changes in position. The Liberatory maneuver is considered the gold-standard treatment, with a short-term resolution of the vertigo in over 70% of cases, and achieving a 90% success rate after four maneuvers. An immediate reaction to the subsequent repositioning maneuver is often an orthotropic nystagmus (Ny) occurring in the same direction as the Ny observed after returning to the primary position. This reaction, occurring seconds to minutes after reaching the second position, is considered a positive predictor of the maneuver’s effectiveness. To improve the success rate after the maneuver, many authors have suggested postural restrictions.

Methods: To determine the best predictors of outcome between the immediate behavior after the Semont maneuver and postural restriction, we analyzed 102 patients with posterior semicircular canalithiasis who underwent the Semont maneuver. In each case, we assessed the immediate reaction to the maneuver. Postural restrictions were recommended to 55 participants, while the remaining 40 were instructed to engage in normal head movements, even immediately following the maneuver.

Results: The resolution rate was almost the same (69% versus 62%), regardless of postural behavior, while a significantly high success rate was obtained in the presence of Ny in position 2 of the Semont maneuver.

Conclusion: Our results support the hypothesis that postural restriction is not necessary after the Semont maneuver and that the occurrence of Ny during position 2 is the main outcome indicator.
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1 Introduction

Benign paroxysmal positional vertigo (BPPV) is the most frequent vestibular disorder and is characterized by recurrent acute vertigo crises triggered by the assumption of certain positions such as lying down, getting up, and rolling over in the bed (1). The disease was first described by Barany and was named by Dix and Hallpike who also described a diagnostic test (2). In 60–90% of cases, BPPV affects the posterior semicircular canal; the lateral canal is occasionally involved and the superior canal is rarely the cause of the disorder (3). Canalolithiasis is a widely accepted theory to explain the disease by suggesting that free-floating particles move along the canal under the influence of gravity during head movements into a provoking position. This movement creates a hydrodynamic pull in the endolymph that deflects the cupola, leading to vertigo and nystagmus (Ny) (4).

The Liberatory maneuver of Semont (LM) is considered the gold-standard treatment of BPPV, with a short-term resolution of vertigo in more than 70% of cases, and a success rate of 90% after four maneuvers (5). The LM acts by moving the particles from the involved canal to the utricle. For cases involving the posterior canal, Semont’s (SM) and Eply’s canalith repositioning procedure maneuvers are considered the most effective therapeutic procedures (6, 7). The principal side effects after LM in cases of posterior canal BPPV are the conversion to lateral canal BPPV (8), persistent postural unsteadiness, and residual dizziness (9). Immediate recurrence is rarely reported, while long-term recurrence is described in approximately 50% of the cases (2).

A typical immediate reaction to repositioning maneuvers is the appearance of an orthotropic Ny, in the same direction as the Ny, reported after reaching the primary position. This reaction is associated with paroxysmal vertigo that appears when the patient reaches the position with the head turned toward the safe ear (the second position). The appearance of this intense reaction several seconds to minutes after reaching the second position is defined as liberatory vertigo and is considered a positive predictive factor for maneuver efficacy in a single case (10).

In the case of immediate failure of the liberatory maneuver, it has been hypothesized that the free-floating particles do not reach the utricle. However, another possibility is that, after reaching the utricle, the particles may return to the canal following head movements performed in the days after the maneuver. Therefore, some authors have suggested avoiding head movements for several days after liberatory therapy (1).

To predict an improvement in the success rate of LM for posterior canal canalolithiasis, this study aimed to evaluate the immediate reaction to SM, the efficacy of avoiding head movements after LM, and evaluate which of the two can be more relevant to the immediate outcome.



2 Materials and methods

This study included 102 participants affected by BPPV due to unilateral long-arm posterior canalolithiasis with geotropic Ny. We excluded patients affected by:

• canalothiasis due to horizontal or superior canal;

• canalolithiasis-inducing apogeotropic Ny;

• multiple canal involvement;

• deficit of vestibular function at the Video Head Impulse Test (VHIT);

• comorbidity that could make carrying out the SM difficult;

• duration of the acute phase less than 2 weeks;

Patients already treated with liberatory maneuvers in the same acute phase were also excluded from the study. All patients underwent accurate anamnesis, otoscopy, and an assessment of the spontaneous, positional, and positioning Ny using the Dix-Hallpike (DH), Pagnini-McClure maneuvers, and VHIT. Their ocular movements were evaluated using video oculoscopy.

As mentioned previously, participants with an abnormal VHIT or other functional modifications were excluded from the study. After the diagnosis, all patients underwent SM. During the maneuver, we evaluated the appearance of vertigo and orthotropic Ny after reaching the second position (safe ear down), the appearance of vertigo and Ny in the third position (returning to the sitting position), and the absence of reaction (vertigo or Ny). The immediate outcome of repeating the DH maneuver was not analyzed in any case.

Based on a randomized protocol, 62 patients (59%) were instructed to avoid lying on the affected ear and to perform head movements along the roll (right and left) and pitch axes (up and down) while standing (group A). For the remaining 40 patients (41%) in group B, we instructed them to perform normal head movements immediately post-maneuver. As many patients avoid spontaneously lying in a free position and perform roll and pitch head movements after LM (11), we strongly suggested that they assume the preferred position when sleeping and perform normal head movements when standing.

All patients admitted to the study were re-examined 6–9 days after the SM (range 7, 9 days). Seven of the 62 participants included in group A were excluded from the study as they did not observe the head movement restrictions. Therefore, the overall sample was composed of 95 patients: 35 males (37%) and 60 females (63%), with a mean age of 67 years (range 34–89) meanwhile, group A was composed of 55 patients.

Group A comprised 25 males (45%) and 30 females (55%), with a mean age of 66 (SD 12). Group B comprised 15 males (38%) and 25 females (62%), with a mean age of 68 years (SD 13). Sex distribution and age did not differ significantly between the groups (p > 0.05, chi-squared test, and Student’s t-test).

The control visit after SM was always performed by the same examiner who diagnosed the BPPV, and the examiner was not informed of the group to which the patient was assigned. The evaluation of the outcome was conducted based on patient reports on the absence or presence of positional vertigo and the result of the DH maneuver to improve the success rate of the LM.

BPPV after LM was considered cured if both positioning vertigo and Ny were absent. The BPPV was considered not cured if both or either vertigo/Ny remained, or only improvement was observed (presence of vertigo/Ny of lower intensity).

The workflow is shown in Figure 1.
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FIGURE 1
 Study flowchart.


Statistical analyses were performed using SPSS, and the level of significance was set at p < 0.05. This study was approved by the ethics committee of the AOU CDSS (code 0059821 31/5/2021). All patients provided informed consent for the study submission. The study protocol complied with the recommendations of the Declarations of Helsinki and Tokyo.



3 Results

In 67 of 95 (65%) patients in the control group, BPPV was cured after SM. The resolution of the acute form of BPPV was observed in 69% of patients in group A (postural restriction) and 62% of patients in group B (without postural restriction). The results are depicted in Table 1. The differences in the chi-square test (p > 0.05) were not significant.



TABLE 1 Number and rate of the outcome of the SM concerning the postural restriction after SM.
[image: Table1]

Considering the results based on the immediate reaction to SM, we observed the least favorable result in participants who presented with vertigo/Ny returning to the sitting position. The results are displayed in Table 2. Differences were considered significant according to the chi-square test (p < 0,01).



TABLE 2 Number and rate of the outcome of the liberatory maneuver in relation to the immediate reaction to SM.
[image: Table2]

On the basis of data reported in Tables 1, 2 we have evaluated the rate of success or fail in the treatment of BPPV in relation to both postural restrictions and response to SM. Results are reported in Figure 2 that clearly shows a higher rate of success in case of the appearance of vertigo in Semont’s position 2 rather than the application of postural restrictions after therapy, therefore regardless the post-manouver restrictions, the principal parameter related to the outcome seems to be the immediate response to the SM.

[image: Figure 2]

FIGURE 2
 Rate of the outcome of the liberatory maneuver in relation to both the postural restriction and the kind of reaction to the movement. The rate of success is lower in the case of postural restriction and higher in the presence of vertigo/orthotropic nystagmus (Ny) after the Semont maneuver regardless of the participant’s postural behavior. On the other hand, the rate of persistence is higher in the presence of vertigo/Ny in position 3 or in the absence of vertigo/Ny and without postural restriction.


Patients who did not show the resolution of BPPV were submitted to a second LM. Results of successive maneuvers are not reported in the paper since this aspect is out of the aim of the study.



4 Discussion

BPPV is the most common cause of acute peripheral vertigo (1, 3). BPPV in characterized by brief but intense crisis of acute vertigo consequent to head movements and it is often disabling for patients (3). Moreover, LM is universally accepted as the best therapy for the acute phase, facilitating the removal of the endolymphatic debris (EB) from the canal involved in the majority of cases often with success observed just after the first maneuver. The repositioning of the ED in the utricle allows the patient to be free from positioning vertigo even if, in some cases, it can cause residual dizziness (9).

Given that it is conceivable for the ED to remain in the utricle for a few days, patients are often advised to avoid head movements after the LM that could favor their return to the semicircular canal, thereby favoring the immediate recurrence of BPPV (12). This hypothesis is supported by the statistically significant correlation between the preferred sleep side and the affected side of BPPV, suggesting that the position may facilitate the development of BPPV secondary to otoconia migration into the semicircular canals of the undermost ear due to gravity (13).

Postural restrictions refer to the sleeping position and in previous literature authors suggested laying the patient with several pillows with the head in a near-vertical position (13–16) to avoid moving the head forward or backward when standing (13) or playing sports (13, 16) for a few days, beginning a week after LM (13, 14). The results obtained in previous studies about the effectiveness of postural restrictions are not concordant.

In previous studies, in case of success after the SM, the authors recommended that patients remain in a head-upright position for 24–48 h after the procedure, refrain from lying flat, engage in vigorous physical exercise for at least 24 h, or wear cervical collars for 2 days (11, 17–22).

However, in the series of publications published later, none of the authors confirmed the hypothesis of the utility of this procedure and that this behavior should not be suggested to patients after SM (23–29). Similar results have been reported after EM (26, 30). These conclusions are supported by three meta-analyses (31–33).

Yousovich et al. (23) suggested that after LM, the forced extension of the neck with the head supported and held in the position for 3 min eased the detachment of particles from the cupula and channel wall. This movement could also prevent reverse migration caused by insufficient extension during passage from the first position to the second position, with the authors reporting a 99% success rate.

The usefulness of postural restrictions after LM is in accordance with an experimental model in frogs which demonstrated that otoconia are stably repositioned 3–5 min after a repositioning maneuver (34).

In a relatively recent series of publications, only a few authors affirm (13, 34) the importance of postural restrictions after LM, principally suggesting that the sample sizes in these studies were not sufficient to detect a significant difference and that the effectiveness of postural restriction is limited by the poor compliance of patients. However, they recommend that these restrictions be limited to 2 days.

Our results regarding the correlation between postural restriction and the resolution of the acute phase of posterior canal BPPV strongly support the hypothesis that this procedure is not effective, therefore the risk of immediate reentry of otoconial debris in the canal appears to be low.

Our study was conducted in a relatively large series of cases, and we adopted a blinded procedure for the examiner to evaluate the outcome and avoid any interference in the judgment. As most patients without postural restrictions tend to self-impose a sleep-position restriction (13), which can complicate the evaluation of data, we strongly suggest that patients admitted to group B follow a free postural activity, even including sports, immediately after LM.

In this study, we also evaluated the relationship between the outcome and pattern of response to SM. Consistent with the findings of a previous study on a different series of patients (10), our results confirmed that the appearance of orthotropic Ny and/or vertigo in the second SM position correlates with a significantly high success rate in treating BPPV.

A typical prompt reaction after LMs is the sudden onset of orthotropic Ny coupled with objective vertigo, which manifest in the second position of the SM, namely, the stance with the head turned toward the unaffected ear. This occurrence is considered a positive prognostic sign for the efficacy of the SM (5, 35, 36) since it should confirm the exit of otoconial debris from the posterior semicircular canal to the utricle. However, the absence of such typical orthotropic Ny might suggest that the maneuver did not correctly displace the otoliths toward the utricle. In the present literature, a 70–80% success rate of the SM is described in cases of the onset of an orthotropic Ny in the second position of the maneuver itself. In contrast, in the absence of any clinical objective signs, the success rate drops to 50% (5, 10, 35).

The rate of BPPV resolution was always slightly low in the participants with postural restrictions.



5 Limitations

The article has some limitations that might influence its results. First, the sample size (95 actual participants) may not be sufficient to generalize the findings to a larger population, especially considering the variability in individual characteristics of patients with benign paroxysmal positional vertigo (BPPV). In addition, the sample is divided into two groups (with and without postural restrictions), and the possible noncompliance with postural restrictions by some subjects included in Group A may have introduced a behavioral bias that cannot be fully controlled for. Finally, the study protocol did not take into account external factors, such as lifestyle or any comorbidities, that might, in some way, have influenced the outcome. These limitations highlight the need for further studies to confirm or otherwise the observed results.



6 Conclusion

In conclusion, our study supports the hypothesis that postural restrictions are not useful in increasing the rate of success after SM and that the principal outcome indicator is the appearance of vertigo/Ny in position 2 SM. This free behavior is well accepted by patients because they are obliged to avoid head movements during illness.
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